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;>< /<;p >MSST(i3 -ll Kai^^/- 3 - ^i'^JV^'JUi? ^) )VC o A (HMG-Co 
A) ^'^ ^—"ctm^M-il^^hn-Xl^i) [Mol. Biol. Cell. 5. 655(1994)] , 

-tr;l/T;l-T'H h' 3 - 'J >K;t>^'ifi-^ UT^fe D S I -x^^:>- D 
-^S/;l/D-x 5 - U y^^^fi UT I P P;6^'^^j5S;$ti5 v^-5#;^ />D >M 

< COJ!g^S^!t^t^foH^T^m^nT*^ U [Biochem. J., 295,517 (199 
3)] , ''C^^;l^'fbaS?:fio/c^g^*^f3 1 -T-';t^i/-D-:3rS^>'l/P-X 5 - 
U >i£ii2 - C - ^ ^;W-D-aiU 7. U h-;l/4 - U >gg%^EJ3 UT I P P i: 
lE^^tl-S:: h/d^^H&^^HT i/^S [Tetrahedron Lett. 38, 4769(1997)]. 

'r:^^^y-T)-^-y)VU-7. 5 - y >®?:*fe^fiK$-tt^P^ 1 -x7i-:^f i/- D- 
:3ri/;l/P-7. 5 - 'J (DXS) 5: =1- K-t^iaiE-?*i'(5]^^ nTV> 

•5 (Proc. Natl. Acad. Sci. USA., 94. 12857 (1997)] . f^jl^5?(i, 7 T 
^^■i/)V\£u U >^-&J^P^^ n- H^'5ispA?:^t.>4ocD0RFA^c>^^6;t'<D> 

f>ttT<.^ -5 [Tetrahedron Lett. 39. 4509(1998)], 
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mm u b i C (D^B^ ( u b i C MB^) ^J:Up - > Vx- h h 

0 5:^^6*1(1 :£;£-r^;5-}i;^>^'^'bnTV^6 (iftTjS^ 8 - 1 0 7 7 8 9 ) 7:)\ 

SeK?:=l-K^SDNA4 1 oJ^J.±^t,>D N A /k/? 37 -{r^l<?(iiA<?^. tfb^ 

mm.n%(^WM.i5m, 3^saK*Sc}:t/KsaK^i3-H^.5DNA^:ji 
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^DNA5:1^^L, t# n/c D N A IStS^ifejII^ Al" ^ ^ i: C: J: U . -iVfV 

iP^b. ^SICDH 1 (D^BJti. i-XTtO (a), (b), (c). (d), (e) 
m.-a- (f) *^C>51lStlSDNA^: 1 0JiJl>±^t'DNA^.^:7i$?-tI|a<?*3i<^. 
t#C>n/iiai^;l^^DN A$:JI^S^!t^i*CD?i±Jffl)3&(I#AU> %hnf:.^m%i.^ 

(a) (iVnVH:: ^'U -tr^l-T^l/T^'t: K 3 - U 1 - T-'^^i/ - D- 
D N A. 

(b) iiy7J\^^iyJU\^uv >K^^R^^?: n- Ki"^ DN a, 

( c ) lii5^iJS-l-3 laicCDT ^ y KiE??!J?:^1-SgiaM?: K1-5DNA, 

(d) {ii2?iJ#-^4lEtt(DT 5 y K@a?iJ?:Wi-SgaK$: 3- K^SDNA, 

*/c(iiSgaS£DW-r5T 5 y Ki^?'Jt::fc^^T 1 < (igffi^DT^ y ®*^y^*. 

(e) (i 1 -f-';t^i^-D-^t/;l/P — X5-'J >^*^C52-C-y ^;V-D-:iiU 7- U h 

(f ) (i (a) . (b) < (c) . (d) fc^it/ (e) ib31(in-5 D N A i: 
7. h U h^^^ffjinFTVA-t' 7'U ^yXL. A^o31(itvfc D N A {I □ - K $ 

DNAT^S. 
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7 >'KMol ecu lar Cloning, A laboratory manual)^ [it > T";!/ 7 (Sambr 

00k), 7 -y ^(Frilsch)^ v :r. 7 5^;^ (Mani ai i s)iji*, 3 — ;H< • 7. 7° 'J > 
^7" • /N — /N— • ^tK^ h U — • yU-X (Cold Spring Harbor Laboratory Pres 
s) , 1 9 8 9 ^fij (JiI>T. ^U^=i'y- ■ ^a-->^' 'm-fiktm-t) ] . Cu 
rrent Protocols in Molecular Biology, John Wiley & Sons (1987-1997), Nuc 
leic Acids Research, 10, 6487 (1982), Proc. Natl. Acad.Sci., USA, 79, 64 
09(1982). Gene, 34. 315 (1985), Nucleic Acids Research, i3, 4431 (1985), 
Proc. Natl. Acad. Sci USA. 82, 488 (1985)^trKtgcD:&}S{l*i bTP^-t 5 

±ia^I^DH^T, \:i \:: ym t^'v-\z jut 7-' k 3 - u yma^h 1 -T'Tt^i^ 

NALLX. mXi£. iS^iJS^ 1 , 2 6 */c(i2 8 (riEtiSc7)7 5 y KiB?iJ$:#f 

Si*W^cC0iJi: LT, iS?iJ#-^ 6 iHic«Dl^aiB?iJ?:Wi--5DNA, iH?iJ#^ 2 7 
■^2BB«fe©7 5 y ^iE^iJ^r^-tSSeK^ P- Ki-^DNA. ^/ifiiJgfiKcD 
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mtLx. ie?ij#^ 8 imcDi^mum ^ wi- s d n * if ^ c a^-t t ^ , 

1 -T-';t=¥i/- D -^^/;UP-7. 5 - U >m*^h a-C-^^^^U-D-XUT. 

7t-=3f i/ - D — 5 - U 2-C-^5^;l'-D-aiyxU h— ;l/ 

DN A^?:*tf 5 Zt^^X^^. 

:>3>}4. y^ — y; i?w-tf — fe^v^(i^t+'-'>yp'y h/'^-i' y' 

UU--$)^\.^liy^-^m^0DNAMfz^tmBNACDm}i^m^itLtzy^ 
^I'^-^rfflV^T. 0. 7~1. 0 MCDN a C 1 #^ST, 6 5 °C T'/N-f 7" 'J ^"-l' "tf" 

--i/ 3 > ^ tf o /eft. 0 . 1 ~ 2 mmm<D sscmm n i^-B&o:> s s c mm<^ 

1 5 0 mM ^•fb-f h iJ 'i' A. 1 5 mM ^ x >SS:>- h U A J: U 6 ) 
tf S C ti)^X^^, 
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7 0%iJl.±©ffl|5H45:W-tSDNA. U<(i9 0 %iik±(Dmmi.^i:^-t 
*)l(D^2tD^Bg(i. JMTCO (a) , (b) fcit/ (c) ^bjlfin^ V 

€.0 

(a) (ii2?iJ#-§-3f2mcD7'? y^ifi?ij4*-t-5iiaK. S/dtil^gSMtDW-t 
y Ki^?|Jlzfcv^-c 1 (iSicfiacoT? ^m-^^x^. ffi^^L< ti#in$ 

5T5 y Ki2?iJ{cfcH^T 1 (i?S:{i©T5 y®EA^'^^^. agl^u< (i#Ja$ 
ti/c T 5 y Ki2 jij 5 fi a M , 

(c) {ii2?ij#-i- Biattror? y KE?ij?:*i-sgaK. */c«iiggaK©*^ 
n/c7 5 y Ki2?'J:<>^f5^csiiaK-!j-*s. 

$ -tt a Z i: © T- €. S 5: * 1- S M a M tOMit )4 -C- * -5 „ 
±iB(CfeH^T. mmii^i^tLX. Escherichia Mtrg-rSfflf^^. Rhodobact 

*SI©||4©^9a{i, Jii^TCD (a) , (b) , (c) fcit/ (d) j!)^t>3a(in 

(a) (iSe?iJ#^ 3 iBm©7 5 ^Sgiej^iJ $:#-r§gaK^: n- K-r -5DNA, 
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(c ) mm^^5mm.(D7 ^ y Base^u^r^i-^seK^: n- k-tsdna^ 

( d ) mm^^ 8 Bm<Digmmm ^: €. d n a. 

( e ) ii.mmm^9im(Di§,mmm^^n>'DN A. 

( f ) i*ie^ij## 1 oamoi^mmj^i^mir^DNA. 

(g) li (a) ~ (f) l^rnA^triB^CDDNAhT. h 'J >->^x> h/d:^<ft^TT' 
/^f 7'U y-f X-tSDN A-e*S. 

^^r:^' - D -:3pi/;UD-7. 5 - U VSE^^^fiKL/cft. 2 - C - ^ - D - X'J 
<it) CD ^ ^ ^ D V -r S »^ b il (^n S P.^ © ^ i- ^ rStt ^ W L 

^^rS/- D v-Jl/P-T. 5 - U 2 - C - > D - U 

/c (ft © ^-^ □ > ii d ^^a-r s *^ c> ® n s CD ^-t 6 » w u 

±IE^HJ 5 J:a"6 {Cfc^^-C, g^MiiUT. J-:JIT® (a) */cfi (b) ®il 
( a) \,t\£)V^ym.h^'')M}\^T )\y'T\l K 3 - i; yma^h 1 -T^'^t^S'- D- 
(b) ti 1 -x;t:3ri^-D-:3p->;l'P-7. 5 - U 2-c-^5^;i/-D 
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y^SE^'J*^^^ U. 1 -^'7!r^->-D-^->J]/a-7, 5 - U >^:<)^Cp 2 -C 

1 -T^Tf^i^- D - dp S/^*!/ a— X 5 - 'J >gg U^'^' h V p< ^ 
— ■tS:^ScD^?&-C*)S 2 - C - y h — ;l'4 - U wCO^ 

^S^S:T-SS^$n-5>S;fC'l3PHl#:i::7 7}-x5 Hv-fi/^ (3-(N-formyl-N-hydroxya 
mino)propylphosphonic acid] i: ®|g5SWSS{i^'tt g L , ^7 * ;^ ^ H "7 -i" > 

i':AT< *^B^$:Piiiffi{c|5iBji-s, 
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(1) DX S =1: 3- h'-rs DN A (DXSiSte?) <Z)l^ai2?iJ ^: fUffl U ;t . 

oc. Natl. Acad. Sci. USA., 94. 12857 (1997)} ^^UfflU, ;*:^MJ:UDXS 
iafi^-fe^t.'. *SvMiDX S3I{£?jap^(Dji{5^CDDNAM^4 PGR)* (Sc 
ience. 230, 1350(1985)] ck 'J D -zi > ^7' lRt#-r «i i: A^tf- 1 5, 
D X SiI{E^-?:^t.*lgaS2?iJ«fgi: LT« 00 A (S. ie?ij#-^ 1 1 (iiatScD^S 

DX Sil{5^ ^:#t."DNA^J*0^f#-Si: UTIi^ iiJ^ATtD^S ^ * 

:^Biffl, m^l£l. coil XL 1 -Bluett (m?¥*fi<t U »A Rltg) ^ U 

isnk, m^itLBmm^m i^^^ v hv-yhx^'^ y^i^tm) lOg. pe^i 

(t-'-T 7 utti^) 5g, NaCl 5 g ?:7K 1 U h ^Ut;-^^ p H 7 . 2 {r 

jig) ^r^^&v^^feft:DN A?:#^-rs„ 

V^fiDX SiSte^jfiPS^jia^cDDNAMllMfr^TSi^aia^iJfe^W-rSir > 
:^ ^ -f V - J: O T > ^ -tr > ^ y 7 1- V - $r D N A ffl v ^ T ^fiJti- 5 „ 

P C R-iStr J: Utitif*. fttitlDN A»fit ^ K {r # AWtg^c i "5 t' 

h, fflJAt^ B am H I . .E^_o_R I ^®$iJ|5M»^^^ h ^ WJjP^-y:^ - i: *s^!f * 
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?y#^ 1 2 i 1 3 . nmm^ i 4 « j; tn 5 . nm^-^- 1 2^^u' i 

?U#-^ 1 7 fc^ i t>* 1 8 > iB?^iJ#-^ 1 9 « J: f> 1 3 , 2 2 J: t/ 2 3 (D*fl 

^■y-CDl^aS23^J ^: S D N % * (f ^ C i: *^'T:- 1 § . 

S^fe#:D N A ^^SJi: LT. cmCj y^-Y TaKaRa LA-PCR'" Ki l Ver. 2 

(S?i3attS^) ^/c(iExpand™ High-Fidel i ty PCR System(^— U l^tf- ■ -7 y 
-Y AttM)^?:fflv^. DNAThermal Zyc\Qr{A-'^y:r.)i'-7-Z/\A-y^±^)X' 
PCR^fTC). 

PCRcD^f^t^i: LT, ±Ky^'r v-A^'2 k b iJ^T© D N AWf^tCOli^fC (i 9 
4 °CT' 3 0 fpWi, 5 5 "CT- 3 0 1 ^F^, 7 2 "CT;- 2 "^mi^^ h^^^ S^SXII 
1 -t^'f i'-'Ui: LT, 2 k b ^IS^ -5 D N A^jt ir 9 8°CT;'2 O&T^, 

6 8°CT;-3^r^7b^b^^SfSlS?: 1 It^^^l^^ LT, 3 0 it^ ^ ;l/tf ^ /eft. 

7 2 °C 7 ^}-raSf& ^ 1± S 4 * tf ^ C ^ jb^-C t S . 

iSHllRDN AW>t ?:fflVN, ^iJ^tS, ^ 1/ df ^ - • ri7 a - :^ > i?' ^11 

tlS, Current Protocols in Molecular Biology, Supplement 1~38, John Wiley 
& Sons (1987-1997), DNA Cloning 1; Core Techniques, A PracticalApproach, 
Second Edition, Oxford University Press (1995)^{Ciaii(;$ tl/c 
''''(iTUlKCD^ >y 0iJx.(iSuperScript Plasmid System for cDNASynthes is and 
Plasmid Cloning (v-f :7 • J U V — X%iM.) ^ZAP-cDNA Synthesis Kit 
[7>h^:5?S^— > (Staratagene)^±^] ffl l^i? O — > cJ^'/s; -$? — ^ {^8!^ L , 
f^SSL/clS^P-^>^"^^^-?:ffli,\ ^aiffi. ^ijK.(iE. coil DH5af* 

i'^TtJ:i'\ :Rf^6<](Z!i, ZAP Express (X h ^ >?±S^> Strategies, 5, 
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58 (1992)] , pBluescripl II SK(+) [Nucleic Acids Research, r?, 9494 (198 
9)) , Lambda ZAP II ( 7. h ^ ^ - AgtlO, Agtll (DNA Cloning, 

A Practical Approach, i, 49 (1985)) , ATriplEx ( D — > -r >y i7 ttgi) , 
AExCell {y 7 JV7->7^±Wi) > pT7T318U (y 7 J\^-^ ->7^±Wl) . PcD2 (H.Okay 
ama and P.Berg;Mol. Cell. Biol., 3, 280 (1983)} . pMW218 (m^'i^MU 
m) < PUC118 (SjfjittM) , pEG400 CJ. Bac..i72, 2392 (1990)] . pQE-30 
(QIAGENtti^) mi:$>i-f^Zti}^X'§^. 

'i^htitzmnnmrn^'). mmt-r^DNA^^mLfzy'^y.^Y^^m. m 

^Udf-o.^— • i7U — —Zy^' Current Protocols in Molecular 

Biology, Supplement 1~38, John Wiley & Sons (1987-1997), DNA Cloning 1: 

Core Techniques, A Practical Approach, Second Edition, Oxford Universit 
y Press ( 1995)^ ^ tt/c^i£{I J: U S C i: A^'T' ^„ 

(D7^ y^K^iJ* n- K "T 5 D N A^^: S ^ ^ K *i i tf' 

my'^7.<vtLx. m^it. ±faDNA?:^T^t.'y^x5 kp ado- l . 

p QEDXS- 1 . lE^ijS^T ia«j£Dj^»i2?y^^1-SDNA'&-^0:^7 7«5 K 

p I s p - 1. mm^smmcDis.mnm'^m-r^DNA-^-^tjy^xz hpx 
s E- 1 , mm^9iim(Dt^mnm-^m-t?>DNA^'^tiy'^7^^ f p tf e 

i\k(Dm$i^^, m^lt. Rhodobacter MirMi-6m^!fel^.j: U. 1^ D N A (D ^ 

12 



BNSDOCID: <WO 9953071A1_U> 



wo 99/53071 



PCT/JP99/0I987 



i^mm. M^fSE. coiiW3I101* (ATCC14948) 'fc , 'iT}* {ItJt o Tig^TS, 
(pH6. 0) ^T'?*}^fg. E<*?SJg*M 1 0 '"^.fflSS/m 1 (I/cCS i -5 (;[W1 

^^jaa-r 5 =& * ff C i; A^X- ^ -5 . 

|g'^^SriS^}S>'^$:^/>^551Aij^(r 0 . 05~0. 5 %^^;l/Jiy X U b-^L' 

^ 5^^1/01 U ij Tetrahedron Letters, 38, 35, 6184 (1997){ria^ 

5:0. 0 5~0. 5 l^y U :^ ;^ U x U h 

■X^m. rnXU. E. coli W3110;|t (ATCC14948) LSm 
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(26. OOOrpm, 2 O'C. 2 0 h r) (r i 0 . ■y--r X^iSI-^. . 

«'>-*^±sia. m^it. T>if->u > 1 0 0 M g / 1 Ati/cM9ii^istfe(c-^7ij 

3 7 "CT'-BftM-rS. 

pQEDXR % * tf S h 1 6 , 

fgy^T. 5 K45(-#A$n/cDNA<Dl^aE?iJ?:}*^-rS, 

g^:&j*(r i 'J -^^^n/c^aig^iji: LT. iS^iJS^ 1 0 (r:5^$ tt€.yaeMjS{5^ 
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(CtfAU> ^Xv^T'±IaDNA^ff AU^c§f§3^^^'^->&. ^i^^^^-tlji^L 

TSae®, ^'^Iz-Y'^D 5 -t;?.M. V-y tja-7-{ -t7.m. v^V'+^-y :^D-e-i' -t AS. 
'^©ia3i<?^;<)MHg-C\ _hIH S6^i:t"'5DNA>& $5^T' ^ S {SB D ^: — ^ — ^ 

mmm-^m^mmt LTfflv>sti^(i. ±iEDN A%^m^-t±^/c<!t»co%3s^ 
^ssi^ij . ± K D N A ct o'$5^,i;*igia?ij I) ^ n/zm.i^ ^--n-s^^ z. 

H^-^^ :5? — i: LT(i, {^yK.(S, pBTrp2, pBTacl, pBTac2 (v^-fnt.^— U> 
Atti UTiTig) . PKK233-2 (Pharmac i attii) , pSE280 (Inviiroge 
nttii) . pGEMEX-1 (PromegattSi ) , pQE-8 (QIAGEN^K) . pQE-30 (QlAGENft 
S^) . pKYPlO (fttHBg 58- 110600) , pKYP200 (Agricultural Biological Chemis 
try. 48, 669 (1984)) . pLSAl (Agric. Biol. Chem. , 53, 277 (1989)] , pGEL 
1 (Proc. Natl. Acad. Sci. USA, 82, 4306 (1985)] . pBluescriptll SK+. pBl 
uescriptll SK(-) (Stratagene^M) . pTrS30(FERMBP-5407), pTrS32(FERM BP- 
5408), pGEX (Pharinacia?±Si) , pET-3 (Novagen^i^) , pTerm2(US4686I9K US 
4939094, US5160735), pSupex, pUBllO, pTP5. pC194, pUC18 (gene, 33, 103 
(1985)] , pUC19 (Gene. 33, 103 (1985)] , pSTV28(^?ijta^), pSTV29 (H 
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rSittti^) > pUCllS (mmmtWi) . pPAl (!^rjP§63-233798) , pEG400 (J. Ba 
cteriol., 172, 2392(1990)) . pQE-30 (QI AGEN^Si) ^ 4 C h Ti^'t? t 
•5. 

t<i:'/\ M^it. tr£yn^ — (Ptr£) > UcT'd^ — ^— (Piac) . P^y 

1-67°D^-^— . SP017'a^-^-. SP027°D^-^-, penP^P ^ — 

% *(f ^ Z i:*i-et-5. ^T^r P tr£^ 2 Oil^iJ$-ti-/cyn^-:5?- (Ptr£x2) . 

tacyp^:-i5?-. letiyp^-^— > lacTTyn^r-^-tD J; -5 {::Aa.6*I(-IS:lt 

S^i' -T >- ^Vl';^'/ (Shine-Dalgarno) @a?ij hr^^n K > ii ® 

S W i: T ^ D N A iiSifi^iJ (iifJT L t, iJi-ST' (i^c $f M 

Ti^JffliSS i: L T (i, Escherichia M. Corynebacterium M, Brevibacter ium JS. 
Bac i 1 lus S. Mi crobacterium M, Serratia M. Pseudomonas M, Agrobacter ium M, 
Al icyclobaci 1 lus B, Anabaena g. Anacystis M. Arthrobacter M , Azobacter M^ 
Chromat ium M. Erwini a JB. Methylobacter ium M. Phormidium g. Rhodobacter B. 
Rhodopseudomonas M, Rhodospi r i 1 lum B, Scenedesmun B. Streptomyces M. Syn 
necoccusS. Zymomonas M^ (Iffi-t 5 Sftg^?^ ^ ^ h^^T-^. $fSU<li> E 

scherichia M, Corynebacteri um M. Brevibacterium S. Baci 1 lus M. Pseudomon 
asM. AKrobacterium M. Al icyclobaci 1 lus M. Anabaena H. Anacystis S. Arth 
robacter M. Azobacter Jl, Chromat ium M. Erwini a M. Methy lobacter ium M, Ph 
ormidium M. Rhodobacter S . Rhodopseudomonas M. Rhodospi ri 1 \ m M. Scenede 
smun M. Streptomyces M. Synnecoccus ll. Zymomonas Jl dMi" ^M^'fel^ ^ fetf 
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mWi^^C0M:i^mtLX. mz.{£. Escherichia coli XLl-Blue. Escherichia 
col i XL2-Blue, Escherichia col i DHU Escherichia col i DH5 a . Escherichi 
a col i MClOOO. Escherichia col i KY3276. Escherichia col i W1485. Escheric 
hia col i JM109. Escherichia col i HBIOI. Escherichia col i No, 49. Escheric 
hU col i W3110. Escherichia col i NY49. Escherichia col i MP347 . Escheric 
hia col i NM522, Baci 1 lussubli 1 is . Baci 1 lus amy lol iguefacines . Brevibacle 
rium amrmnoniagenes . Brevi bacterium immariophi lum ATCC14068. Brevibacter i 
urn saccharolvticum ATCC14066. Brev i bacter i urn f lavum ATCC14067. Brevibact 
erium 1 actof ermentum ATCC13869. Corynebacter i um r 1 utami cum ATCC13032. Co 
rynebacterium glutamicum ATCC14297. Corynebacter i um acetoac i doph i lum ATC 
C13870. Microbacterium ammoniaphi lum ATCC15354, Serratia f icaria . Serrat 
J_a font icola . Serratia 1 iguefaciens . Serrat ia marcescens . Pseudomonas sp. 

D-OilO. ARrobacterium radiobacter . Agrobacter i um rhizogenes . Agrobacter 
J_um rubi . Anabaena cy 1 indrica . Anabaena doliolum . Anabaena f los-aguae . A 
rthrobacter aurescens . Arthrobacterci treus . Arthrobacter Rlobformis . Art 
hrobacter hydrocarbon 1 u tarn i cus . Arthrobacter mysorens . Arthrobacter nico 
lianae. Arthrobacter paraff ineus . Arthrobacter protophormi ae . Arthrobact 
er roseoparaff inus . Arthrobacter sul fureus . Arthrobacter ureafaciens . Ch 
romat ium buderi . Chromatium tepidum . Chromat ium vinosum . Chromat ium warm 
j_ngli. Chromatium f 1 uvi at i 1 e . Erwinia uredovora . Erwini a carotovora . Erw 
a ananas . Erwinia herbicola . Erwinia punctata . Erwinia terreus . Methy 
lobacterium rhodesianum . Methy lobacteri um extorguens . Phormidium sp. ATC 
C29409. Rhodobacter capsulatus . Rhodobactersphaeroides . Rhodopseudomonas 
blastica . Rhodopseudomonas marina . Rhodopseudomonas palustris . Rhodospi 
1 lum rubrum . Rhodospi ri 1 lum salexigens . Rhodospi ri I lum sal inarum . Stre 
ptomyces ambofaci ens . Streptomyces aureofaciens . Streptomyces aureus . S 
treptomyces fungi cidicus . Streptomyces gr i seochromoRenes . Streptomyces g 
Hseus. Streptomyces 1 i vidans . Streptomyces ol i vogriseus . Streptomyces r 
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ameus , Streptomyces tanashiensis . Streptomyces vi naceus . Zymomonas mob i 1 
ism $>l,i' ^ Z ^ . 

oc. Natl. Acad. Sci. USA, 69, 2110 (1972)) > T'nhy^T.hiS (#Bf1B§63- 
2483942) > ^/cliGene. H, 107 (1982)^Molecular & General Genetics. 168, 
111 (l979)IIia«otD^i4^^*(f w h/i-^-U t^. 

1 3 (ATCC37115) . YEp2 4 (ATCC37051) , YCp5 0 (ATCC37419) , p 
HS19. pHSis^fe m^-t^ :i t ^<r' t -5 . 

<, m^i£. PHOsyu^ — ^— . PGK:7°n^ — ^— , GAPypt — ^— , 
ADHyp^ — . gal izfa^ — -^—^ gal lOyp^ — . h — 
-v^SiaKT'Pt — ^— , MF a 1 yP^: — ^— > CUPiyPt — ^ — 
^(D^P^-^-^^tf 5 ^ ^/i^'T t -S^ 

tLXlt. V''ytJt2S.-^7.--\rU t:'^/ ( Saccharomyces cerevi sae 
) , "> V'^it y 7^ • ;j<>^ ( Schi zosaccharomyces pombe ) . ^ V 

a S.-\z 7. ■ ^ ^ i^T. ( Kluyveromyces lactis ) . h 'J P 7. P > ■ y'Jl' ^ > X 
( Tri chosporon pul lulans ) > i/rx7— ;^^irX-T^l/t:"'^X 
( Schwann iomyces al luvi us ) hlf^ Z t. ^ ■S „ 

M^A'^^^-cDalSA^S'iSi: UTfi. i#e!ZDNA^:«A-r-5:&iS-C■*t^(^v^ 
C 0"Jx.f^, JiU^' h P^'U-i^a (Methods. Enzym 

ol., 194, 182 (1990] , 7.7xP7°^Xhi£ (Proc. Natl. Acad. Sci. USA. 7 
5, 1929 (1978)) , B'FiS U Ai4 [J. Bacteriol.. 153, 163(1983)] . Proc. 
Natl. Acad. Sci. USA, 75, 1929 il918)nim<Dlomm^ $>l,i ^ Z tiJ^X' ^ ^ , 

cDNAK PCDM8 ( 7 P :i/tt=}: 'J rfJlS) . pAGElO? mmW-2-229 
79 ; Cytotechnology, 3, 133, ( 1990)] . pAS3-3 (!f#PwW2-227075) . p 
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CDM8 (Nature, 329. 840. (1987)] > pcDNAI/Amp (Invitrogentt 
Si) > p R E P 4 (Invitrogentti^) . pAGElOS (J. Biochem. , lOi, 13 
07 (1987)] . PAGE 2 1 0 m^e:mm-t ^ :i tii^V ^ ^ . 

fifJx.(i\ -< h ?< if O ^ JU 7. (thCMV) CD I E (immediate 
early) 3IfE^<D7°P€: — :5?— . S V 4 0 CO^O^y P^: — ^5? UhU'y-iJlTs 

(D-y'u^ — ^—^ ^ ^u^-A ^-^ i/y'u^ — '^—^ t- h >'3 ^ yp^r — i?— , 

S Ra yp^ — ^— ^^fetf^^l i:7!)^"-Ct5, ^T'c. t h CM VCD I Eiie^CD 

Ttiifaaai: HBT 5 6 3 7 (l^iflHS 6 3 - 2 9 9 ) , 

COSUfflflS, COS7|fflBS, C HOffBfl^^^^tf ^ Z 

totechnology, 3, 133(1990)] . U >^;^;l/^> A}S (it^PJ^p 2 - 2 2 7 0 7 
5) . U ^i^^irrJ-i/B >ia (Proc. Natl. Acad. Sci. .USA. 84. 7413(1987)] , vir 
ology, 52, 456 ( 1973) IIiS«6C0 7a 4 ffl 1^-5 d A^'T- 1 S „ Bmsi^i^CDm 
ftfc it/i^aii. nm^2 - 2 2 7 0 7 5^:&fB*5vMi!f#Pwl^2 - 2 5 7 8 9 

S*aJ!S?:?i±i: L Tffl fi. At^>'-^=Jr p ■^-i' • -i ^T^-fv 
•yS^3> • ^ — X- T • h'J— • ■vn^yjl/ (Baculovirus Express i 

on Vectors, A Laboratory Manual) , ;^ U > h • 7'P h zi—)\/X • -f V • ^ 1/ 
^=L=7— ■ /^^ i:uV— +hy;l/^ > h 1- 3 8 (1987-1997), Bio/Technology, 6, 
47 (1988)l¥{IiBtfe$tl/c:&}i(CcJ;oT, M &S ^: ^^^-^ -5 3 i: *^T' t S , 

SP*>> M^AiiI{E^#A^^^^?-fcJ:t;A^a.P'^f;i/X^ft.*^aBS(i*#A 

L T mil Jfflflai§«±?f * «i ^ 't' ^ ;u X ^ ft , ^ hiz'im^'y'< 

92, PVL1393, pBlueBacl[I(i:t,{C't'>t:h P t>'x >ttSi) 
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ographa californica nuclear polyhedrosis vi rus)^ 4 ffl i* ■> 5 .I i: -5 . 

^^^ga^ UTij:. Spodoptera f rugiperda cD|p^^.fflg§T-fe 6 S f 9, Sf 2 

V — ;iT;1/> ^y^) zi— ■ x-T^ • v 'J — • 7> K • tiy/"^—— (W. H. Fr 
eeman and Company) , j^o. — 3 — ^ (New York) > (1992)] , Tr i choplus i a ni 
©P**fflBST: *^ H i g h 5 (-I" >t:' h Pi^x>|±M) ^^ffli-^-S) 3 t: 

(1#f?i^2-227075) , U Ji-'-7 3 [Proc. Natl. Acad. Sci. USA, 84, 

7413 (1987)] ^$:$>lf tTb^-U t-S. 

± IE D N A m<?^5A ^ /£ ^ D N A ^: f ^ fs^i^ ^ tgife tS« b , 

w-r6gaKi^3tffl»jf^Mf5^^^ts±&(iis*i-5:fi-?*(±. m±cDtg«{iffli.^'b 
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7.. 7.^X2-7.. ^ tx6 ^ ^WI-^ISS. f-'> :/ > * 5 l Mix > 

^<Di^-^^mit^^. ifet/ti, --^-/hv, ^jidirT.^ mm^^T., n->;^^- 
^ K ;^ ;u A ^ ffl I. ^ n s , 

Jgii 1 5~4 CCA^'J; <. ±S«HtFBl(i, M-^ 1 6 B#rp^~ 7 P 
H(i, 3. 0-9. OJ^'fSJfi-^^ pHCOp^fi, te^^^olMi^acDK, 7^1- 

i^m-^^ 1 1 V t:;l/- /9 - D -^;t;^'5 :i7 h y K ( I P TG) 
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(rf$ffi:^nTC^S R PM I 1 6 4 0tSiti [The Journal of the American Medica 
I Association, 199, 519 (1967)3 , Eag 1 eCDMEMigJte (Science, 122, 
501 (1952)] . DMEMtgtte (Virology, 8. 396 (1959)) , 1 9 Qlgift (Proce 
eding of the Society for the Biological Medicine, 73, 1(1950)] t.tzltZ. 

t^itJi^ ji-w:? H 6 ~ 8. 30~40''C, 5 % C O,#ffiT^0*#TT' 1 ~ 

CfSffl^tlTl^STNM- FHtgife (Pharmingentt^) , Sf-900 II SFM±gJ& 
(=3p7 n B R LttS^) . ExCelUOO. ExCell405 (v^-r"t^t;JRH Biosciences^t 
M) > Grace's Insect Medium (Grace, T. C. C. , Nature, 195, 788 (1962)] 

3i^t P H 6 ~ 7 . 2 5 ~ 3 0°C^CD^(i^TT-. l~5BF^tf-5. 

Wl^v^^t; i-saMSiS. i/Ji9^;U7 5 y (DEAE) --t:7TD-;^. Di 

AlON HPA-75 (Hg'fb^ttm) ^ i^'V ^ ffl l^/cPtf ^ >55^^ n x' h i^'^ 7 -f 
S-Sepharose FF( 7 r v 7tt^)^tD ^/ > ^: ffl i. ^;^cPi-1' ^7 D 
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* ^ Bji £7) M a K * s M ± ^ © fli fi 1 0 ^ CD at # ^ /t)^" *ffl sa ^ ( c ^ ^ n it ^ { c 

(i. tS«±}ttriSgaK*-5v^(i^®fi$l{vriai*:^cDgSaSi^tlH]iR-to^ hTb^T- 

±ia^JS{::J; U^3S$-tir/cMaK4, F m o c }4(7;l/7i- ^^i- 
yl-^ri^;*>'W;^"->W}*), t Bo cm(t-y'^J\^:t^-yt))V7i<—jum)^<Dit^^^ 
iSl:: J; oT t-Mjt-r-S :i i: *^'T'§ ^Wa^(3+^llAdvanced chemTechtt 

1^), y^-df-voi;!/ y' — i/>/-<>(3j4glPerkin-Elmertl:»), 7 T ^l^ V 7 /^-f ;t 
■r — -x VPharmacia BiotechttM), 7 O :^ (3<4llProtein Techno iogy I 

nstrument^^i^). ^7 ^ tK"-^ (3|4llSynthecel 0 *7^-^r ^ t" f • 

'J ^^-y K(3iiHPerseptivettM), mmwLmRm(D^y'^ v-^mm^f^mL-^fSu 

III. i-yy'uy -T hMb^if^oiiii 
±iBii. vm^-^ntzmm^mit^^. ±mi. (Dys^Aizmoxmrni^. i^m^ 
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\^^^-^%}^-t^^tt>^'Qi^. *#:W^f^iJi; LT, Escherichia Md 
«-r^fS5[^!f^^ff^Mte^^i^^^ >-8^^:^:3r^ >-8CD^iS. Rhod 

obacierSi;S-r^'(S![^!}^^Jf^Ktef^f*:i: L/c^t>y >- 1 0 col^jt^ Arthrob 
acIerm{Z«-r•5^^^!!^^ff^KlE^^^^:i; U^ct'iS? ^ VK^fDi^ii. Agrobacterium 

(1) #^/-<n>KM±cDP^g't4©?iiil^ 

150 A (i. 1 -xyi-^i/- D - :i>;L'D — 7. 5 - 'J h -< V ^ ^ --tf't" 

fcv-Tti. pH5~10, L < (i6 ~ 9 T'^jS. 

mmmmWi. HEPEsstiff^^. MOPs,^fe?^. ^ss7j<^isff^^^ 

i:*it: t l - t^'^^^p^/ - d - :3r^^>'UP — ;^ 5 - U >SSU^"^' h 

f« © )^ JS ( i P IS 14 ( r la S ^ :r I $■ $ ^cC I ^ Pfi U i:' CD i o « -C- ffl V ^ S 
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(i. NADPH, NADH*^v^(i•^(7)^t!lCDm?•C^■^i*^ffl''^^ - ^ff 
^ U < (iNAD P H'?:$)(f 6 

mm-r hmmmcDmmii-. ^m^mmL^d^-mo ^^-rtKDWotm^^^ z t 

A^'-CtS*^ WjgtlliO. 01mM~100mM, =); U W * U < (i 0 . 1 mM — 
1 0 

1:t57i\ ^f3jSf::(iO mM/!)^^ 1 0 0 mM, J; U *f ilCl 0 . ImMA^iblOm 

mn(Dmm tiS: J^J ^ Pf © ^ v ^ pi U ® J: 9 t:- S u ^ a i: t ■5 

»3i(~(^Jg:jt^^^4'c^i^fi(iO . 0 1mM~0. 2M-t:*S« 

KJSirffl<'^S»«M(-!t^t-ftiyPM(i^=i;''^*^\ jiSO. 0 1 m g /m 1 7!)^ ^ 1 0 
0 m g/m 1 CDiSSIgBIT'SfcJ^r^T-p, 

i^^PS'j. {{!i(D^ji5eM*nftAL/ctin°DT-*o-r =tv^, ^/c, Tia (2) om 
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mij^tLx, m^ii. !i:-mi'izi^rMm^i^^n^h^'^y-(—m (hpl 

tT(^f4^oTN ADH^N AD P H ^^'iti^-T ^ti^ll (i. Sf&^^CD 3 4 0 n mCDPS 
TtJg^iPJl^i-S i:-0-Stt4ai^SJ)^-r§ i:*^T-^a, ^y^(i, i -T^•:t^S- 
- D - ^->;l/n — 7^ 5 - U 1/ b -T y ^-■t"t::fcH^"t ti, 3 4 0 n m© 
11& 3^ © ?^ iJ'^ 5^ 7^ ?t ;g It "t:- if JJ ^ -r S C 1 1 i U K )t^ ® m 1 1 # V ^ ?^ 

a K © ?^ iJ-^ * * V M i S ^ M !^ © if * a * # S B$ 6^ ! 1 3ii gjf -r 5 ^ S ( C V ^ T 
- ^ B# S f& $ -y: ® a M © M ^!'^ ft * €. 1, M i S J^? ^fe il 1^ © ii A a S ^ 4 ^ -t 
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:^mmmit:i^m(Dm9tm<Dmmr'$i?>B^mm'fti!,m^^i o^m o 3 i o 
1 ^. |5]||2 2 19 1 oms^a^m 1 1 ^no 3573 9 ^coajsa»tctBts$ 

H Ui, 1 - i/ - D - ^ P — X 5 - U >ig r?'^' h -f V ^ -5 — ^f'co 
ygft (I ?t i- 5 S <D # ^: 5^ U la -C- * S . 

HI 2 li, 1 -J-':t^iy-D-^-yj\^n — 7. 5 - U >^l/^r'/7 h V ^— -fe'iTD 

mm^n-r?>R!:t:^mpH(Dim^^Lrzm-v-h?>. i o omM h u 

nfJCOrg-p Htlfcl-J SiS144^L/c. pH8. 0 T'CDgtt?: 1 0 0 % i: UT. #p 

(1) AmmDxsmB^(Digmm'\^mm\^rz. ^ yyi^y ^ K-fb-^!!^©^ 
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E. coJl XLl-Blue^* (m#,tect U B?IA) 1 0 m 1 CD L B ^^<*±Site 

ilfilfflU, 3 7 "C-C-B^JigSU/c. 

iE?ijs-% 1 2 « ck t^' 1 3 > mnm^ 1 4 Si ct t>' 1 5 . ie?ij#^ i 2 *5 =t t/ 1 e , 
E?y#-^ 1 7 feci; a' 1 8, nmm'^i Bisjav^i 3 (oi^mMmcom.'^'^^m-r ^ 
B a m H I j: tf' E c o R I pmmmwmmiLi ^ nt'ti^-t ^ > 

xy^-f ^-fciC/T^f^-irVxy^-r iByij#-^2 2fcct;0-'2 3 ©tSSBfi 
n(Dm.-^i±^^ir?> 5'^i^^(- B am H I $yPI»^tJ)Bjfgp{a ^ 1 
> 7, y ^ < ^ - i O'- T > ^ -t > 7. y ^ -r V - ^ D N A fiK a 5: ffi 1- ^ -C ^ fiS; U , 

^fe#:DN A^^iy i: LT. C ^ ^ V - . TaKaRa LA-PCR™ Kit Ver. 
2(SMjS?±S^). Expand™ High-Fidel i ty PCR System(^- U ■ 
AitS!i)S/h(iTaq DNA polymerase (BoelinngerttM) DNAThermal C 

ycler(yN — dr >3i;l/ — /^>:y:gi)T:- P C R $:^to/c, 

PCRti, 2 k biJ^TCDDNAKf^tfie 4°C-C-3 O^PeS, 5 SECT'S 0#~1 

NA»r>r(i9 8°C-C'2 O^m. 6 8 "C-C- 3 ^J-f^*^ b ^j; ^ SiSXg 1 +>- -f ^ i: 
LT, 3 O+f-^- ^;l/ff o/ct^. 7 2-C-C-7 4}-pa;5)^;$1±S^{^Ttfo;^c„ 
P C Rtr J: 'JiMi|ii$tl./cDNAif>tt75o S'^^^tC B am H I ^^ZfE c 

o_R I pmrnrnwrn^iiL^ t n^enm-t ^ > 7.^ -i ^ - ^tfT y 7. 

y^-r v-^ffiV^Ttgl|li^n/cDNAIgf>^^A$^JP5P^ B am H I j: tJ^ E c o R 
IT7fe'>fbU. S'^Sitr B_a_mH I ^JPg^^eOlffgPfir ^ T-nf^'tlWi"^ -tr >X ^ 
^ f V - J: t>*T >5=--tr >X ^'■^ -f V - ^ ffl INTtf [pa ^ tltz D N A»f >t liS'JPSP 
am H I T-mitLfz, 

mitm. ztihmmmmMDNAm}^^Ttfa-7.¥jumm.mi}L. Bam 

H 1 - E c o R I ^IIDN Al^^fe J:t/ B am H I jaSD N AlSfit $:l5If# 
1 a c yu=E — i$i -^^•t?>!Z.^±i^^^ — p EC 4 0 0 (J. Bac. . 172, 
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2392 (1990)] fSUPIil^ B a m H I J; t>' E_c_o_ R I X-Mit^ik. Ti^u-T. 
yjl/1;^ja^ii^fT''\ B a m H I - E c o R I iO-ffip EG 4 0 0 Kff ^: ^ft U /c. 

pUCl 18 (Sriiitt^) ^:f6"JPIP^B.ajQ.H 1 T-rf^-ftft. 7;'7'P-^yjU 
^^iacMA^fTi^ B a m H I 50,11 p U C 1 1 8 ISTit ^: U /i, 

■hiaT-ggft ^ n;^x B a m H I - E c o R I gig D N (1 o V B am 

H I - E c o R I Saap EG 4 0 0 i?^ U y -;l/-a:PS$:ff v\ 

t (Cct Um}^^^DNA%:&^l2f#U/c, 
ff«;^<*DN A^:fflV^, E. coU. J: 'J^A) DH5 a t-t^ o T 

mmimk, mmmmi^-^ ^ ^ ^ -< -> > i o o ^ g/m i ^r^t'L b^ 

7.^:?^y V-f 10 0m g/m 1 ^-^O L By^^iglfe 1 Om 1 T' 3 7 "C 1 6 

BS?iJ1:^*:^T-5Ci:(r J; 0. @ 6*]C0 D N A W>i- tiT :7°^ 7, 5 K-c $) 

i2?'J#^ 6 iB®©i^*S2?iJ D N A, Sfi^iJS^ 7 lamcOi^SSB^y ^: ^l" 

-SDN A, ie?iJ#-f-8iaKtOiSaB2?^iJ^W-t-5 DNAio J;t/i2?iJ## 9aa©©i^ 
aia?iJ?:^-tSDN A5:^t>^^^5 p ADO- 1 , Ba^iJS-^- 6 saifecDt^a 
iBJ^iJ^r^-r-SDN A5:^t.>y^^ 5 K^pDXS-l. BB?'J#^ 7 lafictOi^aia^iJ 
%^-rSDNA?:#t.^-7'5'7«5 H 5: P I S P - K lE^'J*-^ 8 fatScWi^SSB^iJ ^ 
:t1-^DN A?:#t.'7°^7. 5 H p X S E - 1 . M^^^ 9 mmoi^^mum^^ 
t^DN A^-^tJ^y 7^^ H'fcpTFE - 1 t-^^Ltz, 

ttz. ±tlX'm^ ntz B_am_H I MS D N A^>t *i <t t>' B_arn H I SaUp U 
CI 1 S\!^}^iWf^Lrz'ik. :!:.^ J ^htltzDN A'M^^ b 
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M7°^7.5 H ^ B a m H I MU. @ WO) D N Aifin 4 ±12 i: |5]1tcD:S-S-C[H] 
IRU, ^m^^' ^-P Q E 3 0 (Qiagentti^)iim}*tl i U/i. 

7- ^ n - - > ^■'{- J; U » b n/c , ie?ij#-^ 6 aa«cDl^SiefiJ % ^i" 5 y ^ 
:^5K^pQEDXS-li: U tz, 

E. coliW31101* (ATCC1494S) LBr^S^^igtafcMS U . * -C±g# 

mmW-k, 0. 0 5 M h U U-f >iSli}K?i$ ( p H 6 . 0)-Ui5t?^m. ffl 

i*:?SJS7i^' 1 0'iiiffl8S/m 1 (1^5 J; ^ Cl iHJMfK'^tr ^jS U /c. 

mWmmi-^'tiT G^^^mWG O Omg/ l d^S J; iliP^. ^-igLT^ Oi^ 
H is J$ U T M » a ff o . 

=(#etl/c^^MSaf*:^ ^ U 7, 'J h— ;l/0. l %$:^0M 9 ft^^^^tg 

^^^l^oiijX'; h— Tetrahedron Letters, 38, 35. 6184 ( 1997) iZaBtfetD 
M9ft/>^5^±Sitei:^^;UJiij7.'J 0. l%^OM9S^-^^ 
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E. coJlWSllO^* (ATCC14948) LBrt<*:lSite(:ffl® L t:^l5[tiM«S * U 

if^fe^DNA 2 0 0 /X g %$iJPIP^S_a^3 A I T-gP^ti^bL. ^hntan 
ItDNAWit^. i/^-^ D-xaj^^UiSliS;L^:$i-^ ( 2 6 , 0 0 0 rpm, 2 
0°C. 20hr) (ri'J. X^^BUt'c, 

S^^atiJ; ~ 6 k bcDDNAW>t^, $'JP5P^ B am 
H I T-/i{bL/r^i'^-pMW 1 1 8 {-y^^yi/-y^±m) ll^-Y ^r-v^ 3 > 

-r -5 (I i u y a ^ -r i'^m l tz, 

nhntzmmmi^^^. rves^u > i o o ^ g / i An;^cL B*^t^±{^(>^ 
3 7 °cx-m§mL/z. 

fen ^ T i W L T t /c CD 3 D ^ - y ^ ;^ ^ b' ^ a a L T IgaiS 

pMEffTS'g: Hin dmfe'J:t; Sac I T:~mm<t i^h^tzR^m^ I 0 (C 
/T^ig tl€>i^agS?iJ^^1'€. H i n d 1 11- S a c I M^DNA^j^ ^ 
-pEG400 [J. Bac, J72, 2392 (1990)] CD V ^ D > y+h-Y b(C3I*gU 
TpEGYMl tj^ii L/c. 

±ia H i n d 111 - S a c I N Agfr^T" ^ ^ -pUCI9 (Gene, 33.103 

(1985)) tP Hi n dlll- Sac I SPfitC: jillg L TpUCYM-l ^: j'fS^ U /i, 

Genbankcr)T^-^'^-7.(rSo< :^fliMcD^fe|$:J&aiB?iJ1fllK J: U , ^- 
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y a e MS{k^ ^+^^ia$i±^ J; o ^i*-^ ^ - 5: PCR'S (Science. 

230. 1350 (1985)) ffl(-^TTiE:a-i4{r J: U IS^ U/c, 

%m^^ 2 0 C^U7^cSe^iJ^%1-.5-tr VT-y^-f v-iJ J;tfS2?'J#^ 2 1 (l^ 
U /iSS^iJ ^ %-t-5 7 >^-tr y ^ f -7 - ^ D N A^fiKa* iS'-^T^fiS: L 7^c„ 

i^ir yx^'v-f T-fc j:t>'7 V5=--(r 5'*SSt;{i^^-f'tiB. 

am H immmm-9'< hmm^^tz, 

yk^mM^mmtLT. cney^-r -7-feJ:g/Taq DNA polymerase (Boel 

inngerttM) DNA Thermal Cycler (^^-^ yai;!/^ — S/>/^>;i:±Si) "C' 

P C R ^: ff -5 C i: J; U yaeMit^K? ^ if *S U /c, 

PCR(^, 9 4°Ct:-3 0#F^, 5 5 °C T;- 3 0 #r^. 7 2 "CT' 2 ^F^*^ 6 S 

iSXS?: 1 -y-'T ri'^l't 3 O-t^-'i' o/cf^, 7 2 "CT' 7 ^RgS^S ^ "tt ^^f^^-C- 
lt^^n/iDNAff>t«ctt>*pUC118 (SSjSaS^) ^$0P5»^ B am H I T'yj 

im, =S-^ CD D N Afrit % T n - 7. ^ i o tM^ U /c. 

f^DN A^mWU/c. 

MMi^^^*:DNA*<y a e M^Sfe^-C*).^ C i: % DN AiS?iJ^v*^i--5 I. t 
=toT«g&?.L/cm. ^;i.^^^-p QE 3 0 (Qiagentti^){Z-9-yi7 □-- 

^#^n/::*ft^^;^^^DN A^ p Q E YM 1 t^^Lfz. 
P QEYM 1 ^iffll^T. ME 7|*^S)«('^;^oTff^R$EMtt. 
TVk'i/'J > 1 0 0 At g/m 1 ^'^tJLBm'^mmzm.^L, 3 7°C-(:-Bftt$« 

IS^ ti/cC i: i fj, y a e MilfS^dJ; i; M E 7 ^*(0'^^*^'1=gM$ n-5 C i: 7^^'^ 
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{mmm2) ffli^A;*;8iffi(; ^^^.t^y >- S (CoQ8) (D^M 

( 1 ) m&^m 1 x-m^' u/cy^x^KpAoo-i, pdxs-i, pxse- 

1 ^fzlia > ha-)Vt LT p EG 4 0 0 ^:E. cojl DH5a t^tl^n^'tv^S A U , 
1 0 0 At g/m 1 aiSO:^-^^^^ -7-<S^V('Jgfil'l4^/1^-rff^KlE^{*:E. colj. 
DH5a/pAD0-K E. cojl DH5 a /pDXS- 1, E. cojl DH5 a /pXSE-1 Si d; OT. coM. 
DH5 a /pEG400 5r SXtf L /c„ 
^7 5 > (thiamine) i: t'^ ^ VBj^ tv^";}a 1 0 0 m g / K p - t H a 

5 0mg/l, 7.^i7f-y Vf- 1 0 0 g/m 1 i^iPU/cLB 

site^ 1 om \ xntzu^^eizz.nhmv.ti.mw^mmi.. 3 or-u-v zBtp^^g 

^-^•CDJ^i^^S 3 0 0 m \ IZ2 -y'^ J 0 0 M 1 J: tJ'';'?"^ X t"- X 3 0 
2- -X^i? y — $:isat L/C, 

1^^:? y -;i'«4'<:0C o Q 8 ^. D-r h ^-r - (LC-lOA 

m'^pm) r-^m^m-r ^ t iz ^ I) . mmmi^i^^^c oQ8(D±mAiu 

AfiDevelosi 1 ODS-HG-5 (IfW-ft;^) ^^Bv^, ^ :5? 7 — ;1/ : n-'^^-y-V 
= 8 : 2COmm-^mmt L, '(fam \ m l /m i n, m^'M2 1 5 nmCO^it 

^g^fe^ 1 ac.i^i-. 



33 



BNSDOCID <WO 995307 1A1J_> 



wo 99/53071 PCT/.IP99/0I987 



m. 1 

:kmm^n^i$i^co c o Q 8 ±m 







[0D660] 


[mg/L] 




E. 


coli DH5a/p£G400 


5. 8 


0. 63 


1- 1 


E. 


coii DH5a/pAD0-l 


5. 5 


0. 98 


1. 8 


E. 


coli DH5a/pDXS-l 


5.2 


0. 85 


1. 6 


E. 


coli DH5a/pXSE-l 


5, 6 


0. 67 


1.2 



*1 : ®^$:|^-aSttC o Q 8^SSCmg/L] 1 OfSL 



C o Q 8(7)^^*li. 3 y h D-;l/;|iKDH5a/pEG400i:J±l!?L, DH5a/pAD0-l, 
DHSa/pDXS-lfcitfDHSa/pXSE-lT-liWStC^i^o/c. ^t'^ ^fiSi^J 1 T'^'* 
U /c D N A ±T ^ A L /cDH5 a /pADO- 1 feH ^ T « t. K ^^Mtt^-^'f* ^ tt/h. 
(2) M9i$fli^: 1 Om 1 An/cM^Wt^> ±15 (1) T-BSlI* U>cE. coli DH5 
a/pDXS-l*/cliE. coii DH5a/pEG400?:^tl^*ma® 3 0*Cr-7 2^P^g 

tg«*f7m. ±15 (1) i:IsH«0^}*fr=t 'Jff^Me^#Cj;5 C o Q 8(7?^^ 

^2 







[0D660] 


[mg/L] 




E- 
E. 


coli DH5a/pEG400 
coli DH5a/pDXS-l 


3. 1 
2. 5 


0. 49 

1. 02 


L 6 
4. 1 



*1 : ®(*:f^^Sl-±C oQ 8^SS[tng/L]^ 1 O^L 

C o Q S (D^mMit, 3 V hn-;i't*DH5a/pEG400i:i:bg5L, DH5a/pDXS-l 
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(3) m.i^^±mmi~^?>c o Q8(D^m 

mMmi -em^fU/hy^T. 5 Kp EGYMl S/clin > h n-;i/i: LT p EG 
4 0 0 $rE. coil DH5 a A U. 1 0 0 m g /m 1 ?gJg(D7.^ ^ ^ 

>(lJ£St'f4'fe^i-ff^K$5^^*:E. coii DH5a/pEGYMl*3 J:t>'E. coli DH5a/pEG4 

i:7';l/a— 7. 1 %. k'^^>Bi lOOmg/1, t:^?5>Bs lOOmg/1, 
p -/Nf H Ddf i/gcBS^ 5 0 m g / 1 Jasinb/c L Btgflfe'& 10ml XtlfzU 

m3 







[0D660] 


CoQS^Mft 
[mg/L] 




E. 


coli DH5a/pEG400 


14. 44 


0. 83 


0. 57 


E. 


coli DH5a/pEGYMl 


13. 12 


0. 94 


0. 71 



* 1 : mi^p^-^&n c o Q a ^mmmg/L] o^l. 

C o Q 8 CD^^K*li. n > h P — ;l/:^DH5a/pEG400i:itt!^L'. DH5a/pEGYMlT- 

(HM^J 3 ) J: S ^ ^=^y >- 8 (MK - 8 

( 1 ) 7.^i7^y 10 0m g/m 1 ?SiPL/iT BtS% C^-<i? h h U T?' 

-^l/ 5 g IriJlO 0 0 m 1 iri^g?L, KHzPO^^O. 1 7 M, K^HPO^tO. 
7 2M^:Si-S7j<}g}^5: 10 0ml JO X.TI^M L 1 0 m 1 An/ii^S^ 
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^Mm2 (1) -C-^ttU/c, E. coil DH5a/pAD0-l^/cliE. col i DH5a 
/pEG400?r^n-?-'tvMaL, 3 0 'CT- 7 2 ^relilMtg^ b /c. 



m4 







[0D660] 


[mg/L] 




E. 
E. 


coli DH5a/pEG400 
coli DH5a/pAD0-l 


23. 2 
23. 5 


1. 1 
1. 8 


0. 46 
0. 75 



*1 : ®tt:i^-^l:ttC oQ S^feiiSCing/L]^! O^&L 
fcM €r ^ W S [0D660] T-fiJ o fc M T- ^ L fc. 



MK- 8 CD:i;g*{i, II > h P-;U^DH5a/pEG400i:i:btgLt:, DH5a/pAD0 

(2) SIJS^J2 (1) T'^^tU7'cE. coil DHSa/pOXS-l^/cfiE. coli DHSct/ 
PEG400?:. ±12 (1) i:|5iai(D:S-iST-tgmL. Jf^KSJt^^l^ J: S MK - 8 CD^H 





[0D660] 


MK-8^Ma 
Ctng/L] 




E. coli DH5a/pEG400 


42. 8 


2. 41 


0. 56 


E. coli DH5a/pDXS-l 


44. 0 


2.96 


0. 67 



* 1 : ®i*:f^-^S:iiC o Q 8 feMfi[mg/L] Sr 1 0{§ L 
fcMSrfeWa[0D660]r-fi|-DtMT-^Lto 
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MK-8CD^S4(i. 3 > I- n — ^U;t*DH5a /pEG400i:J:b*^ LT, DH5a/pDXS 

(HfiS^y 4 ) Erwinia carotovora ti i -5 C o Q 8 tO^M 
SISSM 1 X-^m L/c7'^7.5KpDXS-l*/i(ia>hD — ;l/i:LTpEG 
4 0 0 $: Erwinia carotovora IF0-3380;|*{I^A L. 1 0 0 jti g /m 1 /ggCOX 
•^^^^yv-rt/y {I^iritt ^ I FO-3380/pDXS-l ^ a I FO-3380/ 

pEG400?:IXt#b/i, 

;z.^/7^y v-Y 1 0 Om g/m 1 mMLfzLBmm^ 1 0 m 1 Atl/cli^ 

^«;rcnib}f^KSgi#^?:itMu. 3 o'CT-7 2mrsmmtsmi^fz, 



Erwinia carotovora j^g^j^^jr J; 5 C o Q 8 





0D660 




IFO-3380/pEG400 


1. 68 


0.26 1.5 


IFO-3380/pDXS-l 


2. 48 


0.45 1.8 


* 1 : mi^jh-^M 


:nc o Q 8 


tS[mg/L]Srl Of&U 




fi[0D660]-et>J 





CoQ8cD^^*{i, =1 > h P— ;uaiF0-3380/pEG400iiltS^L. IFO-SSSO/ 
pDXS- 1 T- W ,^ (r ?S *^ o ;t . 

(^fiS^J 5 ) Erwinia uredovoratr J: 5 ri. ^ y > *d J: :^ a 5^ y h'£0:iii 
^JSfi?!! 1 T•5l^§b/c:7'^;:^. ? KpUCYM-1, pQEDXS-1, pQEYM-1 * «i n > h P — 
JUt UTpUC19J5 J;t>'pQE30?:Xlx^ f P.-j<U — -iVB VjStI J: >) Erwinia uredovor 
a DSM-300801*{r^AL, 1 0 0 /x g /m 1 jigJSiDT > fi^ 'J Vi^Jgfittt^r^l- 
M^m^i^E. uredovora DSM-30080/pUCYM-U E. uredovora DSM-30080/pQEDX 
S-1, E. uredovora DSM-30080/pQEYM-l, E. uredovora DSM-30080/pUC19*5 J: 
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O-'E. uredovora DSM-30080/pQE30$:^t§ U/i. 

7>t'i^U> lOOMg/mK ^)^^-7.\%. t'^5>B, lOOmg 
/\. t'^?5>Bs lOOmg/l, P KO:^r:i>^S§K 5 0 m g / 1 
^iPL^cL Bt^lfe'S: 10ml An/cli^M C n^bff^SlE^^i^^ffi® 3 0°C 

tS«,ll7m. ^ffll^J2 (1) i:ll1t©:&}4{ick Uff^M^gl^tickSC o Q 8(7) 
-:^3?^-^^a^:«'7^3t«t^-=l:fflv^. 4 5 0 n m^P^^Jg d i: (r i 'J 



E. uredovora?^Wfe«|^{c:J;^CoQ8ioJ;0«;t;n7-y^ 









CoQ8 




0D660 


mg/L 








DSM-30080/pUC19 


2. 00 


1. 15 


1. 0 


1. 0 


1. 0 


DSM-30080/pUCYM-l 


1. 88 


1. 39 


1. 3 


1. 5 


1. 6 


DSM-30080/pQE30 


2. 52 


1. 29 


1. 0 


1. 0 


1. 0 


DSM-30080/pQEYM-l 


1, 92 


1. 36 


1.4 


I. 7 


2. 2 


DSM-30080/pQEDXS-l 


2. 12 


3. 21 


3.0 


5.6 


6. 7 



M-30080/pUC 1 9 i: it $^ U . DSM-30080/pUCYM- 1 T' (i* ^ {r *^ . 

— ;i/^DSM-30080/pQE30 h Jrbl!^ L , DSM-30080/pQEYM-l ^ t>*DSM-30080/pQEDXS-l 

(*JSfi^J6) j^-^^^fflg Rhodobacter sphaero ides ;ti^ gP-i' V ^ y K-fk 
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(^fifeffUe) T^^^faM Rhodobacter sphaeroiijes 7i>^g;(D-Y V 7" U- V -f K-fb 
^if^jcD^^fiS: tr i, S a « 13 - H -r ^ D N A CD:^tf 
( 1 ) R. s£haeroides*^f3COD X SiS{5?C0^f# 

^D^''?:genbankJ; UI^^Ltc. ^©iiiS;^:^ Haemophilus inf luenzae (P45205), R 
hodobacter capsulatus (P26242). Baci 1 lus subti 1 is (P54523). Synechocyst i s 
sp. PCC6803(P73067) J: t>' MycQbacteriun tubercuiosis(007184)^T'*^ P i?' 

P^L/c. ^1?T ? y^i2?iJ{lMf&t-SlSSie?iJ$:R. sphaeroides cpn K >fa^fi 

3 3 (r8a<^CDJ^ai2?iJ=&Wt-SDNA»f)i T ^ ^ -f V - UTifi 

R. sphaeroides KY4113^ (FERM-P4675) (D'^^i^B N A^mMt . ±12 
y^'l' -? — t. Expand™ High-Fidel i ty PCR Syslem(^— 'J y^'— ■ V A 
*hK)$:ffiV\ DNAThermal Cycler(/-^ — ^ >ai;l/V — i/> / V^^±iu)T- p C R 

PCRIi. 9 4'C-V-4 0mS. 6 0°C-C:-4 0#ra, 7 2 °CT' 1 ^H*^ ^j; -5 S 
iZ^Jim^ I V-'X ^ JUtLT, 3 0-9--r ^;l/fT-p/cm. 7 2°CT'7^F^SJ^J$-t±-5 
^^*T'^Tl\ S6*)i;-r5DNA©T>t?:ai?#L/c. :i©DNAKIf;t?:DlG DNA Labe 
ling Kit (^-V yiJ- • V^/N-fAttM) ^rfflV^TD I GtliJiL/c. 

R. S£haeroidesCDD X SjlfE^^ft^IXWt'^/cAt)^ KY4 1 1 St^cD^yA 
^-r 7'^ y -^ri'FfiKU/c, KY4 1 1 3 ^ L B U . ^fe<*DN 

A^rfflthUfc, $iJPRS^^ S a u 3 A I T'SP^r^-fb LT 3 litjje^iBMil'i:^}* 

4~6 k b<DDNA|lf)t$:lfMU/c. 1^ D N Aff^ i: B_am.H I yi-fbL/c^ 
^':$?-pUCl 9 ^Ligation Pack(::i 4<>S>"- >^±^) ^ ffl V ^T il^S L , -XU 
SDH 5 a fIJf^KfE^L;'c. ff^Klsl^f* ^: T > f^/ U > 1 0 0 m g /m 1 ^: ^t.' 
L B y I/ — h {C-^TlJU, *^ 1 0 0 0 0 {SCDn D^ — ttt;'^, 
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7 ? y mnm ^dxs i . mn^^ 2 7 ti^-r 7 ^ y ssie^ij ^dxs it l 

(2) ;kfli®DX SiI^E^^«1*4fflWcffl?Stt5ill 
® :^BiKD X SjI{E?:Xmi*cD^f# 

E. coJlWSllOl* (ATCC14948) ^, L B ?^i^:t$itfi (r ItH U , ^iSCtiMKO * rig 
itb;^c. ^f etl/c±S«^^J: Uii/C^:a■gtlIJ: Uai*^^!#U/c, 

iSMi*^, 0. 0 5M h u ix-r (p H 6 . 0) -Q^mk. m 

1 -T=^;t^i/=^r:i>;l^D— J. C. S. Perkin Trans 1, 2131-2137 (1982)il 

1 -■x^^->=^:^;PD-7. 0 . 1 % ?:^^.^M9«^^.-*^^g^&±T'^feWUT#/c 
HDJn— M 9 1 -5=";t^S/=^^/;l-n — 0 . l%^t'M9 

a^i'^^^iSflktrixyiJ :^ 1 -T-'^=3r:^:^pv';i,D — 0 . l%^tM9Si!''' 
*^tgtfeT-(i^W-r: t M9«^i^»^tgft^T'li^feWT't^(.\ l-^TT^^y 

ISME 1 **{rp DX S - 1 $:jSAU/zi:C5, 1 - xt}" i'^U D - 

tt?:l@?f U/cC ME 1 |*liDX SjIjE?*^"^fIL/c^*T'*S h¥iJBTL/c. 

( 3 ) D X S 1 J: t/D X S 2 COtSMttlS^ 
K Y 4 1 1 3^*S*CD. ie?'J#^ 2 7*^c>;&:^DXS 1 4=1— K-f-S DN A»f 
)t-. J: t^lfi?ij#^ 2 9A^ib^6DXS2^:D - h'-f €> D N A^jt '^cJ' 
-pUCl 901 ac ^P^-:??-T}j^ir3lMU/c ^-'^^^ K'&tft^L/c. 
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cnibisisu/cy^T^ 5 \< ^tn^enuE i mi'^.mxLt^tz^. dx s us 

cfct^ D X S 2 i-^Ttlt^ME 1 1 -T-'^=3f i/=Jri^;i/D-7>S*'lt'&fflML/c. 

J'>!.±C0 ^ i: R. s£haeroides(it';l/t'"VKi: ir;l'T>'l/x t K 3 - U > 

iSTi^ib 1 -x;t:3r:^-D-arS/;Un-x 5-V l^M^^^^ ^ ^m^M^-T ^iS 
tt4flr1-SDXS 1 *5ckU=DXS 2 CDDX SjIfe^&2-:)JtoZ t^mmi^fz, 
(4) R. sphaeroides a^.>< f^^UJiU X U h -;!/M*'l4^g?S5I&^ ^D^^# 

mtli&mi (2) ®T-t#^;la/c:^Bia^f^;Pai'j;^U h-;l-S*14^^RME 7 

1 0 roi^'U -t D-;l/4^0 1 mM H E P E S7j<>#y^-(j 2 H^jti^LT 
i^?5t^a#itr, mmme (l) T-I^^U/^cR. sphaeroldes KY41 13:i^CD-yV A 

^CV^±gtii-C-t.feWL/c:i t.*^h. WtBL/'cy^A? KdR^ sphaeroides a^ 
i;ffl^fficDi«v>75 y KiB^'J* =1- K-r€)DNAiB?iJ*iEdi$n/c. 

2 9 DNAf6Ff>T'DX S 2 CD±?^(C. KY41 13.^i^CDglnBy D — :J? — 4 
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M^i^^^ ^-pEGAOO^zWXL'Ci'^^Ltz-/^' K pRSDX- 1 *i i 
t>'pRSDX-2^^^ U/c, yaeMi: D X S 1 ^: ^? >xA(Cjli|§U, glnB^D^: 

5h'4. :^\^ ^ h U7i<U--> 3 > (Bio-Rad^tS^) (-i'JR. sphaeroides KY411 

eSAm. I 0 0 M g/m 1 }0jSFcD7.^i^^y v^-i>>%^t'L B«55iS*telim 
^fJU. 3 0°C-U'3 Bmi^mLfz. 

^WL/Tg-Zcn niz-^ 10 0m g/m 1 J^Jg©7>^ i^' ^ y v > t> L 

mhnfzmi^^<)y^7.^ (Qiagen^t^) U. #^«AL/cy^X5H 

RSDX-L KY4113/pRSDX-2. KY41 13/pRSYMDXl J; t/KY4 1 13/pEG400i: L /c. 

ffltgitfe [i^';H3-;:?« 2%, ^:/h>' l p^oidlpx 1%, NaCl 0. 
5% (pH7. 2, NaOHT'PM) ] % 5 m 1 An/cKM li#JF^Kf5J$#: ^ 
-a^SffisL, 3 0°C1; 2 4B#r^iS«L/c„ 

t#^>n/c±g*rSO . 5ml^r. ^ t: ^ > - 1 0 ^jgtgife (MISS 4%, ^7' 
2. 7%. =l->X^-yU;^- 4%, eiEKT>^-'^A 0. 8 
U>Kl;^'J'i'A 0. 0 5%, U>-K2 7^i;'^A 0. 0 5%. ^'4^ ^> 

A ■ 7 zK^O^^ 0 . 0 2 5%. ■ 7 7j<fi]!f^ Smg/l. ^T^> 8 

mg/l. — 8mg/l. hi/— Xa:l/^>h 1 m 1 / 1 % ^ t/tSta 

i§mif^7'<k^mm2 (d ©co Q8o^M}*i;i^i^©:5-}£!ic): u. mmm 
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^8 





^WS[0D660] 


CoQ10Mfi[mg/l] 


KY4113/pEG400 


23.7 


65.2 


KY4113/pRSDX-l 


23 


81 


KY4113/pRSDX-2 


24.4 


8L9 


KY4113/pRSYMDXl 


25.8 


117.9 



CoQl 0±^mit. n > b P-;H*KY4113/pEG400i:J:btgLKY4113/pRSDX-U 
KY4 1 1 3/PRSDX-2 fc ck ^¥4 1 1 3/ pRSYMDX 1 T' fi* M. lZMi)^^fz. 

( 1 ) yaeMilfe^CDiS^m-fb 
y a eMm&^^ + -^^m.-S^^ Kumm^i^y^ 7^^ K% PCRjS (Scie 
nee, 230, 1350 (1985)] 4 ffl Tia^S-ffi iC J; <J if#^ U /c. 

M -fe > 7. y V -r -7 - i t>* T > ^ -t > 7^ y ^ f - CD 5 ' 5fe ^ c { i ^ n ^ n B. 
am H I (Dmmmmv--( h ^ma^'^tz. 

m^a^DN A-^mmtLX. znhy^^-Cr — iS^maQ DNA polymerase 

U %tM) ^m^\ MA Thermal Cycler (z^ — ^ >x.;l/-7 — /"^V 

itSk) T-PCR^rtr^ClttCiUy ae Mige?5:tiliU/c, 

PCR{i, 9 4-CT-3 OI^P^, 5 5"CT-3 0|:?P^, 7 2 -CT' 2 ^P^*^ C> -5 S 

J&XS?: 1 •9-1' 3 0 -^-'f ^' ;WfT o /cM, 7 2*CT- 7 iJ-r^SJiS^-tt-S^jif^T- 

tiilii$n/cDNA^>t*i J:t>*pUC118 (Igffiiia^) ^$'Jg5P^ B am H I Tvi 

i*:DNA$:lzmU/c:. 

s^M^A{*DNA*^'y a e Mjafe^T'$>.5 C i: ^: D N AlBJiJ^rj^^-T-S d h tr 
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mm.i^^m^h-yy i^^mmL. mmmmmmm B am H i x-m^vM. 

7:^'P — ;^y;U'a^^3<ij)'£:=fTl^ B a m H I SaSy a e MMB'T-^^BN Am>i i 

PQE30 (QIAGENttM) ^Ummm B a m H I T-yMYhf^. 7 ;y"P y;!^^:^}* 
lA'&fTl^ B am H I ^SpQE30^)t ^^tf U/c, 

±ia-gI(g^#^n/c B am H I miMy a e Mjgfe?^^ D N Ajr^t ^ B am H I 

s^iii^K.^DN A^ffll^, E. Coil m\om^-^-mizv^-3xmmmm. mm 
mmi^i^^Tiy^d-yv > 1 0 0 g/m 1 ^^ti L Bm^t^mizm^ L . 3 7°c 

JSaia^J?:-^^-^^ C i: C: J: U , SS^CDDN Ai^j^^^-Jf A^tlTV^S 
b'T'^SC ?:5lEf>L/c. ZCOy^X? H % pQEDXRh L 
(2) y a e M:iie^^!f%(D?S-'tt^Si|^ 

© y a e M'MB^m'^(Dmm 
(1) Tf^fiXLT^cpQEDXR^rmiStr J; 'JpREP4^:t-tSE. coli M15:H;(QI AGEN:?t. 
m.)i~mX\^. 7> t'i^ y >200/zg/mK ^■^Vi' S/>25Aig/ml(llftt§::^-tM15/ 
pREP4+pQEDXR^*^f#/c. 

M15/pREP4+pQEDXR^*4 7>lii/U >2 0 0 m g/m 1 , y7^V'fi/>2 5 m g 
/m 1 §:^OL B?^{*;J:g±tfe 1 0 0 m 1 , 3 7°C-CtS«L, 6 6 0 n mO?g J[ 

J^Oi:imMbfz, hlZ 3 7 'CC- 5 mrSt^mi^tzm. m'b-^m OOOOrpm. 

lo^m) (let oTtgii±jf ^rP^i'^/c. z-cDWi^^ I 0 omMh ^) p^i^mm.mm 

(pH8. 0) 6ml(r!S>SU. li§i;S®M(SONlFIER, BRANSONM) 
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^ii-^L-o-om^Lfz. 'i^hn/zmt^mwm^mMM (I 0 , OOOrpm. 2 
O^r^. 4°C) (I*M-t. ±}«^:IhI1|XL/c, cD^fflSSWth^SiS/il^±^f N i-NTAU- 1/' 
>;^^A(QlAGEN^±M)tIiiU« 2 0 m 1 (D-i5t?flSIK?i$ ( 1 0 0 mM h U T^lfiiE 
(pH8. 0) , 5 0mM -f 5 ^V'-;i/. 0. 5% Tween 2 0 ] X'W^Ltz, 
-D^^Vrnmrnrn'M ( l O O mM h U ( P H S . O ) , 200 mM -r 5 i$r 

V'-^H lOml^iiiiU. ?§mrS^: 1 m 1 00^11 

^^^'li^IOl^TSaa?:?l!l^ (B i o R a d ^COM 3 *^4=3r >y h{Sffl)U. 

(D as 1 -7=";t=¥i/-D-af >';PP-7.5-'; >gg©PM 

J^lt>»KT'*-5 1 -T^'7}-#v'-D-:^v';l'n-;:^5-U VS^IiJ^ivTcD.!; -5 d LTIi 
Sit/c. 1 -5=';t=¥->'-D-:Jr>';l/n-X5-'; >if0^th!i, HPLC [;^7A:S 
enshu pak NH2-1251-N(4. 6 x 250nuii, Senshuft^), ^liS : 1 0 0inMKH2 
PO^CpHS. 5)] J:oT 1 9 5 nm(DPa7tJg?:iiJ^-rS:S-^S-r'^To/t. 

i^mm(D d X s -/^X 5 KpQDXS-l%±fa t |5!flltlE.coli 

M15/pREP4:^(l#AU. M15/pREP4+pQDXS-11*$: 

mmmdx s MSK^: 2 0 m 1 (D^ii-m ( 1 0 0 mM h'J 7.t§,m (P H 7 . 
5), 1 OmM t:';l/t:'>K-:h h U A, 3 0 mM D L - ir ^UT^l^-x't: H - 
3 _ i; 1 _ 5 mM ^ > t°D U 1 0 mM M g C 1 2, 1 mM D 

1 2 B§raSJt^L/cfI. S:f&fS^:7j<-C'3 0 Om 1 tCl^JRL.. •Sft^;^^A (2. 
2 X 8 c m) $:jiL/cft. Dowex 1-X8 (Cl-gJ. 3. 5x25cm) (rgiS 
1 %:ft^7j<T')gai Lt^c. ^tHiiS^^^jSftl^. Sephadex G-10 ( 1 . 8x100c 

m^-^mmm^L, ^5^5 o mgcDafei»*^#/c. 

mn^^*^ 1 -T-';4-=if-:>-D-^i/;WD-7>5-'J >SET'*S Z i; ^ NMR^W(A-50 
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1 0 0 mM h V (pH7. 5), lmMMmC12, 0. 3mMN 

ADPHtmmms (2) ox-mfzy & eMmi^^m^^-^t^s.itmi m \ iz. 

±m(D^O Iw-^^L/c 1 -r'yir^-y-D-^iyJUU-T^ 5-V >mO. 3 mM 

Homm^ 3 4 0 nucDm^^-id-^^mnfiuy-iGo, m»^±m:)xm^ir ?>-:^m-C' 

M» btztZ^. igB#W N A D P H A^'i^^i^-r ^ Z t A^'^*^^ /c. 

0. 1 SmMi: L/cJii>^1-{i±iai:|5]DII^R©SfS?S2 0 Om 1 4. |^^iC3 7°C 
T'3 O^P^-r>^^^-h b/cf^, ^©±*^:?5feM;^^AJrML, 3ij®^j^?:7j< 
T' 1 L {r^firML/ift> Dowex 1-X8 (Cl-M. 3. 5x2 0 cm) ;^^A{l3iJ§U 

1 %:fe^7j<4 0 0 m 1 T-i^ai L, Sephadex G-10 ( 1 . 8 x 1 0 0 c m) tljiig 

HR-FABMS S¥*iT*^C5#-^$ n/cSiSg^tlCD^^^fiCsH .^O,? [m/ 
z 2 1 5. 0 2 7 6 (M-H) \ A-4. 5 mmu] JlJi^^nT'c. 'Hfei 

'H NMRCDjO, 500 MHz) : 5 4. 03(ddd, J=11.5, 6.5, 2.5 Hz, LH), 3.84(ddd, J 
= 11.5, 8.0, 6.5 Hz, IH), 3.78(dd, J=80, 2.5 Hz, IH), 3. 60(d, J=12.0 Hz, 
IH), 3.50(d, J = 12. 0 Hz, IH), 1. 15(s, ^H) ; ''C NMRCD^O, 125 MHz): 5 75.1(C 
-2), 74.8(C-3), 67.4(C-1), 65.9(C-4), 19.4(2-Me) 

c © sf&Mt) ^ 7 ;^ 'J 7. 7 T ^ - ir"( s ffijsas^) r-mm uxnhn^it 

^ia^:'H*3 J;t/"C NMRmi!fLX^%hn^'r S. i^jl-yy hit. Tetrahedron 
Letter, 38, 6184 ( 1997) tr fetfe® T-^fiR U /c 2 - C - ^ D - x ij 

$ f>j;mj#©fife7te]e(i [a] „^'=+ 6 . 0 (c=0. 0 5 0 . H^O) V\ 
^nxu^^ [Tetrahedron Letter, 38, 6184 (1997)] 2 - C - ^ D - 
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h-;i/£DS£3^a [a] o"=+ 7 . 0 (c=0. 13. H^O) i:-S(U/c. 
znhCDIt^^t^h, y a e Milfe^ M^^CDSJSMit^ti 2 - C - ^Jl-D-X. 

if^liN AD P HCDf^a^^v^ife^^Cj 1 -T-':+=3pi/- D -^S/;L'D-7. 5 - U >g$ 
2 - C - p< 5^;i.-D -aiy 7. U h -JU4 - V >^^:£l;.5iS'l4'S:^-t'5 C t 

@ 1 -x;t^->- D -^Jpiz-'l^a-T^ 5 - 'J Vit U ^r' i? h -Y V ^ v — -fCOttK 
( 2) @(-KL/c 1 m 1 Sft;3f!4ffli.^T. I - ?f ^ -> - D - 

1 ^r^t; immo icDNADP H ^mitir ?>rS^t^m-t ^ , 

NAD PH^NADH(::M^U;^cti^. S'ttfil / 1 0 0 J^JlT(IfgTL/c„ 
1 -'r:t^-y-D-^->Jla — 7. 5 - V Vg^CD-R; U {' 1 - 7=';t ^ - D - ^^^^ 

S D S - P AG Elfl/T/i^ib. ^mmii4 2 kD aTiiV K^^^tg^^nT 
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^9 





(units/mg protein) 




0.3 


EDTA 


N. a 


MnCl^ 


11.8 


C0CI2 


6.0 


MgClj 


4.0 


CaCl^ 


0.2 


NiSO, 


0.2 


ZnSO^ 


0.3 


CuSO^ 


N. D. 


FeSO, 


N. D. 



^a^M-d' J;t)« EDTA \± ImM JC/^^, J; 5 ir^iP Lfc. 

N. D. tiStt2i5MttJT*# Tijl^o ti-b Sr^i". 
Mn C 1 27f^£TT-CD 1 -'f:^^->-D-^-i/Jl'U — 7. 5 - U VgE, NAD P 

( 1 ) y a e MXm^^^(Di'f0[. 
1 -T';t:¥t^- D-^t^;UD-7. 5 - U V^lx^i? h-Y y ^ 9 --tfd^'iilSSCD^ 

(2) ©-ctt^cyv^? h-pMEW4 1 -^mwimm B a 1 I x-m-ftm 

Tn 5 ^Mmm$^ H i n d I I I i:.S_ani I T'l'^-ft L t'c^^ DNA blunting kit 
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m h ntz^mitD N Am}i ^£ 9ilZ\'^J^L fzBaJi_l_l MpMEW4 1 DNA 

S7Kt-fSMU> y-<Y--^>3 y^fZ-^no ^i:tick >) ^i^D N A fz. 
i^lIg?^t^DNA?:fflv\ E. coil JM109t* (SrSit J: U ^^jSt^t^^ 

xmm%mk. mmm^i^^nTi^^c-y^) > i o o ^ g/m i i 

^/'j > 1 0 0 M g/m 1 t:^i-^'<iyy 1 5 M g/m 1 ^-^ijL Bmi^i^i^ 1 0 
m 1 T- 3 7 °C 1 6 8f reHSSlSit L /i. 

m h ntzitmu ^m>b'^m.'^ -s t c: i u ^ u /c. 

H pMEW4 1 Km i: o' /c 

pMEW41Km=&{6iJ|5IP^H_Ln_d.I I I i: S_a_c_ I "c- iti U . mu-7.¥)V'm% 

15761* feJf$S$5^U/c„ FS15761*(t[lltLiSfe^^ff^mJ: U ME90im©=& nj 
tgt:*-5, igff^K$E^^$:^;^^V-t' S/V 1 5 m g/m 1 i: 2 -C-^^;U-D- 
xUT. U h-;l/ 1 g / 1 $:^t.^L B^^l$±teil^?li U, 3 7 °C -C -B^tfH L ;t „ 

/m 1 i: 2 - C - ^ D - X U X U h— ;U 1 g / 1 ^-^O L BmWt^M 1 0 

m 1 -C- 3 7 1 6 B#r^}lMiS« L /c. 

^fe{*DNA$:$iJ|!Sg#^Sj2LaLl S ^cli P_s_L I Tm-^b U /c. ^tzYS\bim(D 
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iyym^^U::^-(Dm^mm2l^^btzm7^-^t-oX^0. S&^iUSO y a e 
(2) y a eM^a^S^OltS 

±la(D^)li•e{^fiS:$^^/iy a eMXm^^^t>'^(^mmx$)?>F S 1 5 7 6;(* 
LB*^igflfefcit>'2-c-^f-;i/-D-xy;^>; h-^H g/ l fe^t'L 

a 1 0 

LB LB+ME"' 

FS1576 + + 

yaeM iK^^ — + 

* 1 : ^WS-a-V^ + ; &m^±^. - ; ^W-fr-f 

* 2 : MEi±2-C-;>«^7U-D-aiD :^ ]) K— lg/1 jS^^D^SrS-T, 

y a eM^S^»1*ii2-C-;<5=-;l'-D-J:UX'J b ->'b?:j^j)a 
7 — fe'PISI'J © W S. -t a m 
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mMm siz^bfzi - XT)- dp - D - 0-7.5 - V ymi^ h -< v ^ 

77i-7«$ HT-ri^Vti [Chem. Pharm. Bull., 30, 111-118 (1982)} (riE®CD 
Hffi^'JS (2) @(I/7^U/iSJr^JS=fe 0 . 2ni 1 (^iS 
L> NAD PHc01iM?:-^>^v-i:7v-f ^D7>- h 'J (/W^t-^h'tt 

b - V ym\y 1^' ^ h V ^ "7 -"t' i mm-t^ z. t. o /c, 

:;*^SiaW3110<*^: L B^55tSi&, 7 ?J- X 5 K V -f > 3 . ISmg/l^t,^ 
L B*^igia*iJ:t/7;tJ^5 H -f > 3 . 1 3 m g / 1 2-C-^^;l'-D 
-oiU 7> U h — ^1/0 . 2 5 g/ 1 L B^5^tStfe(;^tl-?>X^7lJ U, 3 7 °C 

iS«2H^t^lfcH^T. LB^^igjfe. :7 ;t 7. 5 K V -< > *i J: t/ 2 - C - ^ ^ 
D-aiy ij h-;l/0 . 2 5 g/ 1 5:#t.'L B ^35ig±fe±cD 2 fflSCDi^flfe-C- 
*^'BJS i:^(;c/c, J^ilicD:: iiTb^fj, y a e M ( l - ^■;t:irS^- D - ^^^^^ — 
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b s)S s -ffitt 5: ^ i- €> ff '^c a M 01^ 4 is^-t s itiK 

S2?'J#^ 1 2 : -^figDNA 
ig^m-^ 1 3 : -^^DNA 

14 : ^^DNA 
Sa?iJ#^ 1 5 : -^^DNA 
W.nm^ 1 6 : -^^DNA 

1 7 : -^^DNA 
IB^iJ*-^ 1 8 : -^^DNA 
B2?iJ#-§- 1 9 : -^fiJcDNA 
@BJiJ#-t 2 0 : -^^DNA 
Sa?iJ»-^2 1 : -^^DNA 
ia?'J#-^2 2 : -^^DNA 

52 



BNSOOCID: <WD 99&3071 A1_l_> 



wo 99/53071 

se?ij#-^ 2 3 
ie?u#^ 2 4 
se?|j#-^ 2 5 
mm^s 2 
ie?ij#^ 3 3 
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: ^^DN A 
: ^^DNA 
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IS :^ CO $5 EI 

1. i^Xro (a) . (b) , (c) . (d) « ( e ) fc^ it/ ( f ) i^hmitn^ 
DNA4 1 ojy>±^ODNA?:^:i7^-(lM<?*ji^. f# n/cM^^ D N A 

( a) \d:ju\iymtc'v "ovT )\''t\l k 3 - u ^ma^h i -7=';t=^i^ - d -a^ 

^ DNA 

(b ) 7 T^l'^-S'JUi P U n- K-r€>DNA 

(c) i2?iJS^3iatt(DT^ y^as^ij^:*i-s^as^p-K^^DNA, * 

(d) i2?iJS-^4ia«(;CDT? ySgia^iJ=&*-r5SeK=l: P— K^SDNA. * 

( e ) 1 - - D -^->;UD— X 5 - U >K*^ib 2-C-^^;U-D- 

DN A 

(f) (a), (b), (c), (d)fcj:tf(e) D N A i: 

a a K W ^ -SI* J; W triH] - CD >§14 5: ^ L T I. ^ 5 a a K n - K f -5 D 
N A 

2. \£)\/\Lym>LC'^)'z)VT )\''r\L K 3 -U >K/!)^c> 1 - T-'yi-^->- D - dp^>ji^ 
D-7. 5 - 'J >S$5:^^-rSS:f£;?:MjSt-€)Stt?:^i-6SaM^: u- Ki-€.D 
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on";i'ti">'S$i: -t^WT^i/x t K 3 - 'J >B§*^^ i - f-'^^^v'- d - ^>';up 
DNAT-*€.> if 1 */c(i2iam®SJi::&i4o 

7 5 y^iB?iJt^-tSgaK^=i-K-t6DNA, i/clilgS&K(D^-r^7 5 

y ssi^?|J!rfcH^T i^u< (tiStflicD7^ ai^SL< ii{^ip^n/c7 

5. DNA3t)\ @S^Jif^7ia«cDl^S@E?iJ$:^-t^DNA-t:$)S, 1 

6 . 1 -T-';t^->-D-^S/;i/D-x 5 - •ymi^-'h 2 - c - ^ D 
DNA;i)^\ iH?iJS^5 */c(i3 0 (ria«(;©75 y aSiB^y^r^-t-SMSH^ =1- K 

-rSDNA. * /c!iiJMaKtO^-r5 7 5 y Kia^iJfrfcHNT l (i^{i®7 

^yif*-^';^^, g^gb < ii#in^ ti/c7 5 y iSia^iJA^^^c U , i -x:t=3r 

S/- D - ^^x;UP— 7. 5 - U VifA^^b 2-C-;^^;l/-D-Xij7.U h— ;U4- 
U VS? %^^-r.5S)t^feftt®i-avtffi5:^1-5MaM Ki"SD NAT' 

7. DNA;i)\ I2J|J#-1- 1 0*/c(i3 1 tliaicCDMBa^'J =fe %T ^ D N AT'* ^ 

If *)i 1 1 (i 6 lam^oMit:?}*. 

8. DNA*^, sE?ij#^8 ^/c(i9ia®coi£aia?ijA^'b3i{sn€>j^Sie?ij twi- 
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1 0. iikTOy ( a) , (b) fcia' (c) ^^ibiit^tv^-f vyi-y -1- hMb-^if^CD 
i ^ fiX $ ^ i^i] ± $ ^ c i: © 1 s S 14 ^: * i- ^ S a K . 

7^ J KE^yi;fcH^T 1 < Mfi<07 5 J m:^^x^, m.i^^i'< nHjiu^n 
fz7^ jmrnm^^h^ji^mam 

(c) i2^iJ#-^5gB«$c07 5 ym?iJ^*i-SMfiK, */t(iIggfiKcoW-r 

1 1. i»*JR 1 OiB«!c(7)MaH^ n- K-r'5DNA$:^^'iS?-(-M<J^jA<?*. f# C> 

'flic i: ^5. -iVZ^V J ^ K{h^!|^©^-&^?J)^?:In]±$-tt6 - i:©T'i-5jS14t 
1 2. ff^MfEj^^^*\ EscheHchiaSfcSTStSS^I^, RhodobacterS S i" -5 iS* 

1 3. )J;T(?5 (a) ~ (g) v^-m*^twia«cCD. ^ vyi^y-l' H-ffc^^cD^^^ 

(a) i2?iJ#-§-3sat!cC0 7 5 y ^le^iJ 4 'tl" 5 g fiS =i - H 6 D N A 

(b) ia?y#-§-4Ha«K©7 5 yKieyiJtw-tsgeK?:^- h-tsdna 

(c) iH?U#-i-5ia«Sc(^7 5 yiSi5?iJ5:*1-6geK^:a-HT§DNA 

(d) i2fiJ#^8iHm<^i^aiB?y4W1-^DNA 

(e) iB?y#-^9sa«c<7)J^SiB?y$:*i-6DNA 

(f) ia?y#-^i oia®rataaiayy$:«i-s DN A 
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(g) (a) ~ (f) v^-rnA^friEmcDDN Ai:7. h y h^d;^^it^TTVN 
14. f^Hi'vili: i7'y -tr;U7^1/xk: K 3 U U i -f-';t^v^-D -=3r>';U 

SSiSSS ± {I # ffi -r S ^ ;;>^ ii IS S P ^ CD ^ ^ ^ Stt ^ W L T V ^ S £ a M CD s 

1 5 . ^' y -t ^I'T ^W-r' k: K 3 y >K J; y 1 - ^ - D - ^ 

5 - y 2 - c - ^ ^;1'-d -xy ^ y b-;U4 - y 

ilgiiSSS± #^£-t ^ *^ b a IS ti 6 £0 * -r ^ S14 * b T I. ^ -5 g a K CD s 
lS=&Pfl^1-Sit^S?:ei??^1-o c ^ %t#jah-rsP^#:®'l±^W-t€)!f^McDi^^:S-i£. 
1 6. SfiK;t>\ i-^i-TcD (a) *;^li (b) cDSfiKT-^S ^ i: ^:#©ci:-r^, 
ll*JB 1 4 S/cli 1 5aa«£D}S^:&?£. 

( a ) tf^m'VKh i^^'y -tr^UT^l^-r't H 3 - y 1 - T=';t ^ - D - ^ 

(b) 1 D - :3r-iy;UP-7, 5 - y l/^t-^h 2-C-y^>'l^-D- 

:3iy X y h-;l/4 - y VK^r^b-SSfS^rM^-tSSttfe^-tSaeK 
1 7 . e^Hi'VKi: i^'y -fe^l-7;U^'k: K 3 - y >^:^^ib 1 - T^':7i-:^ri/ - D- 

;!/p-x 5 - y >Kt*^i--5s:fS;%iK^«-rsgSM*\ i i£«tcDT ^ 

y KSB?iJ$:^-t-5iia«, */cliiageKcD^i--5 7 5 y Kia^fiJCfcHNT 1 
< liiSt^icDT 5 y Si^Sb < li^^flI^$n/c7 5 ySSSfi^'JA^'b^ U, 

o >K i: i?" y -t ;U7 ^l^x k: H 3 - y >gS*> 1 - xTf ■'^ -T^ -^t/ 
-Tv 5 - y >^5:^^i-§SJt>^M^-r^?S'i4'&*-tS^aM-C:-*6« if *JR 1 

18. 1 - x;t:3r:i> - D -^^Sr-i^^UP— 7. 5 - y ^^ii-h 2-C-;^^;l/-D-:3i 

y7>y h-;^4 - y >is?:SL;-5Sfc:^$:<i4i«-t€)S'it^:W-r'5®aMA\ aa^'J* 
^5ia«!ccD75 y ssae^ij^rW-rsgsK, s/c:ii3saeKcD*i-^7 5 ysEis^u 
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SEQUENCE LISTING 
<110> KYOWA HAKKO KOGYO CO., LTD. 

<120> A METHOD OF PRODUCING AN ISOPRENOID COMPOUND BY USING MICROORGANIS 
M AND A METHOD OF SCREENING A COMPOUND HAVING ANTIBIOTIC OR WEED KILLER 
ACTIVITY 

<130> PH-635-PCT 

<140> 
<141> 

<150> JP98/I03101 

<151> 1998-04-14 

<150> JP98/221910 
<151> 1998-08-05 

<150> JP99/035739 
<151> 1999-02-15 

<160> 34 

<170> PatentIn Ver. 2.0 

<210> 1 
<211> 620 
<212> PRT 

<213> Escherichia coli 
<400> 1 

Met Ser Phe Asp He Ala Lys Tyr Pro Thr Leu Ala Leu Val Asp Ser 
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10 



15 



Thr Gin Glu Leu Arg Leu Leu Pro Lys Glu Ser Leu Pro Lys Leu Cys 
20 25 30 

Asp Glu Leu Arg Arg Tyr Leu Leu Asp Ser Val Ser Arg Ser Ser Gly 
35 40 45 

His Phe Ala Ser Gly Leu Gly Thr Val Glu Leu Thr Val Ala Leu His 
50 55 60 

Tyr Val Tyr Asn Thr Pro Phe Asp Gin Leu lie Trp Asp Val Gly His 
65 70 75 80 

Gin Ala Tyr Pro His Lys lie Leu Thr Gly Arg Arg Asp Lys lie Gly 

85 90 95 

Thr He Arg Gin Lys Gly Gly Leu His Pro Phe Pro Trp Arg Gly Glu 

100 105 no 

Ser Glu Tyr Asp Val Leu Ser Val Gly His Ser Ser Thr Ser lie Ser 
115 120 125 

Ala Gly lie Gly He Ala Val Ala Ala Glu Lys Glu Gly Lys Asn Arg 
130 135 140 

Arg Thr Val Cys Val lie Gly Asp Gly Ala lie Thr Ala Gly Met Ala 
145 150 155 160 

Phe Glu Ala Met Asn His Ala Gly Asp lie Arg Pro Asp Met Leu Val 
165 170 175 



lie Leu Asn Asp Asn Glu Mel Ser lie Ser Glu Asn Val Gly Ala Leu 
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180 



185 



190 



Asn Asn His Leu Ala Gin Leu Leu Ser Gly Lys Leu Tyr Ser Ser Leu 
195 200 205 

Arg Glu Gly Gly Lys Lys Val Phe Ser Gly Val Pro Pro lie Lys Glu 
210 215 220 

Leu Leu Lys Arg Thr Glu Glu His lie Lys Gly Met Val Val Pro Gly 
225 230 235 240 

Thr Leu Phe Glu Glu Leu Gly Phe Asn Tyr lie Gly Pro Val Asp Gly 
245 250 255 

His Asp Val Leu Gly Leu lie Thr Thr Leu Lys Asn Met Arg Asp Leu 
260 265 270 

Lys Gly Pro Gin Phe Leu His lie Met Thr Lys Lys Gly Arg Gly Tyr 
275 280 285 

Glu Pro Ala Glu Lys Asp Pro He Thr Phe His Ala Val Pro Lys Phe 
290 295 300 

Asp Pro Ser Ser Gly Cys Leu Pro Lys Ser Ser Gly Gly Leu Pro Ser 
305 310 315 320 

Tyr Ser Lys lie Phe Gly Asp Trp Leu Cys Glu Thr Ala Ala Lys Asp 
325 330 335 

Asn Lys Leu Met Ala He Thr Pro Ala Met Arg Glu Gly Ser Gly Met 
340 345 350 

Val Glu Phe Ser Arg Lys Phe Pro Asp Arg Tyr Phe Asp Val Ala He 
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355 360 365 

Ala Glu Gin His Ala Val Thr Phe Ala Ala Gly Leu Ala He Gly Gly 
370 375 380 

Tyr Lys Pro lie Val Ala lie Tyr Ser Thr Phe Leu Gin Arg Ala Tyr 
385 390 395 400 

Asp Gin Val Leu His Asp Val Ala lie Gin Lys Leu Pro Val Leu Phe 
405 410 415 

Ala He Asp Arg Ala Gly He Val Gly Ala Asp Gly Gin Thr His Gin 
420 425 430 

Gly Ala Phe Asp Leu Ser Tyr Leu Arg Cys lie Pro Glu Met Val lie 
435 440 445 

Met Thr Pro Ser Asp Glu Asn Giu Cys Arg Gin Met Leu Tyr Thr Gly 
450 455 460 

Tyr His Tyr Asn Asp Gly Pro Ser Ala Val Arg Tyr Pro Arg Gly Asn 
465 470 475 480 

Ala Val Gly Val Glu Leu Thr Pro Leu Glu Lys Leu Pro He Gly Lys 
485 490 495 

Gly He Val Lys Arg Arg Gly Glu Lys Leu Ala He Leu Asn Phe Gly 
500 505 510 

Thr Leu Met Pro Glu Ala Ala Lys Val Ala Glu Ser Leu Asn Ala Thr 
515 520 525 

Leu Val Asp Met Arg Phe Val Lys Pro Leu Asp Glu Ala Leu He Leu 
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530 535 540 

Glu J^et Ala Ala Ser His Giu Ala Leu Vai Thr Val Glu Glu Asn Ala 
545 550 555 560 

He Met Gly Gly Ala Gly Ser Gly Val Asn Glu Val Leu Met Ala His 
565 570 575 

Arg Lys Pro Val Pro Val Leu Asn Me Gly Leu Pro Asp Phe Phe lie 
580 585 590 

Pro Gin Gly Thr Gin Glu Glu Met Arg Ala Glu Leu Gly Leu Asp Ala 
595 600 605 

Ala Gly Met Glu Ala Lys lie Lys Ala Trp Leu Ala 
610 615 620 

<210> 2 
<211> 299 
<212> PRT 

<213> Escherichia coli 
<400> 2 

Met Asp Phe Pro Gin Gin Leu Glu Ala Cys Val Lys Gin Ala Asn Gin 
15 10 15 

Ala Leu Ser Arg Phe lie Ala Pro Leu Pro Phe Gin Asn Thr Pro Val 
20 25 30 

Val Glu Thr Met Gin Tyr Gly Ala Leu Leu Gly Gly Lys Arg Leu Arg 
35 40 45 
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Pro Phe Leu Vai Tyr Ala Thr Gly His Met Phe Gly Val Ser Thr Asn 
50 55 60 

Thr Leu Asp Ala Pro Ala Ala Ala Val Glu Cys lie His Ala Tyr Ser 
65 70 75 80 

Leu lie His Asp Asp Leu Pro Ala Met Asp Asp Asp Asp Leu Arg Arg 
85 90 95 

Gly Leu Pro Thr Cys His Val Lys Phe Gly Glu Ala Asn Ala lie Leu 
100 105 110 

Ala Gly Asp Ala Leu Gin Thr Leu Ala Phe Ser lie Leu Ser Asp Ala 
115 120 125 

Asp Met Pro Glu Val Ser Asp Arg Asp Arg lie Ser Met lie Ser Glu 
130 135 140 

Leu Ala Ser Ala Ser Gly lie Ala Gly Met Cys Gly Gly Gin Ala Leu 
145 150 155 160 

Asp Leu Asp Ala Glu Gly Lys His Val Pro Leu Asp Ala Leu Glu Arg 
165 170 175 

lie His Arg His Lys Thr Gly Ala Leu lie Arg Ala Ala Val Arg Leu 
180 185 190 

Gly Ala Leu Ser Ala Gly Asp Lys Gly Arg Arg Ala Leu Pro Val Leu 
195 200 205 

Asp Lys Tyr Ala Glu Ser He Gly Leu Ala Phe Gin Val Gin Asp Asp 
210 215 220 
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He Leu Asp Val Val Gly Asp Thr Ala Thr Leu G!y Lys Arg Gin Gly 
225 230 235 240 

Ala Asp Gin Gin Leu Gly Lys Ser Thr Tyr Pro Ala Leu Leu Gly Leu 
245 250 255 

Glu Gin Ala Arg Lys Lys Ala Arg Asp Leu He Asp Asp Ala Arg Gin 
260 265 270 

Ser Leu Lys Gin Leu Ala Glu Gin Ser Leu Asp Thr Ser Ala Leu Glu 
275 280 285 

Ala Leu Ala Asp Tyr He He Gin Arg Asn Lys 
290 295 



<210> 3 
<211> 80 
<212> PRT 

<2i3> Escherichia coll 
<400> 3 

Met Pro Lys Lys Asn Glu Ala Pro Ala Ser Phe Glu Lys Ala Leu Ser 
15 10 15 

Glu Leu Glu Gin He Val Thr Arg Leu Glu Ser Gly Asp Leu Pro Leu 
20 25 30 

Glu Glu Ala Leu Asn Glu Phe Glu Arg Gly Val Gin Leu Ala Arg Gin 
35 40 45 

Gly Gin Ala Lys Leu Gin Gin Ala Glu Gin Arg Val Gin He Leu Leu 
50 55 60 
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Ser Asp Asn GIu Asp Ala Ser Leu Thr Pro Phe Thr Pro Asp Asn Glu 
65 70 75 80 

<210> 4 
<211> 348 
<212> PRT 

<213> Escherichia coil 
<400> 4 

Val Thr Gly Val Asn Glu Cys Ser Arg Ser Thr Cys Asn Leu Lys Tyr 
15 10 15 

Asp Glu Tyr Ser Arg Ser Gly Ser Met Gin Tyr Asn Pro Leu Gly Lys 
20 25 30 

Thr Asp Leu Arg Val Ser Arg Leu Cys Leu Gly Cys Met Thr Phe Gly 
35 40 45 

Glu Pro Asp Arg Gly Asn His Ala Trp Thr Leu Pro Glu Glu Ser Ser 
50 55 60 

Arg Pro lie lie Lys Arg Ala Leu Glu Gly Gly lie Asn Phe Phe Asp 
65 70 75 80 

Thr Ala Asn Ser Tyr Ser Asp Gly Ser Ser Glu Glu lie Val Gly Arg 
85 90 95 

Ala Leu Arg Asp Phe Ala Arg Arg Glu Asp Val Val Val Ala Thr Lys 
100 105 110 

Val Phe His Arg Val Gly Asp Leu Pro Glu Gly Leu Ser Arg Ala Gin 
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115 120 125 

lie Leu Arg Ser He Asp Asp Ser Leu Arg Arg Leu Gly Met Asp Tyr 
130 135 140 

Val Asp lie Leu Gin He His Arg Trp Asp Tyr Asn Thr Pro He Glu 
145 150 155 160 

Glu Thr Leu Glu Ala Leu Asn Asp Val Val Lys Ala Gly Lys Ala Arg 
165 170 175 

Tyr He Gly Ala Ser Ser Met His Ala Ser Gin Phe Ala Gin Ala Leu 
180 185 190 

Glu Leu Gin Lys Gin His Gly Trp Ala Gin Phe Val Ser Met Gin Asp 
195 200 205 

His Tyr Asn Leu He Tyr Arg Glu Glu Glu Arg Glu Met Leu Pro Leu 
210 215 220 

Cys Tyr Gin Glu Gly Val Ala Val He Pro Trp Ser Pro Leu Ala Arg 
225 230 235 240 

Gly Arg Leu Thr Arg Pro Trp Gly Glu Thr Thr Ala Arg Leu Val Ser 
245 250 255 

Asp Glu Val Gly Lys Asn Leu Tyr Lys Glu Ser Asp Glu Asn Asp Ala 
260 265 270 

Gin He Ala Glu Arg Leu Thr Gly Val Ser Glu Glu Leu Gly Ala Thr 
275 280 285 

Arg Ala Gin Val Ala Leu Ala Trp Leu Leu Ser Lys Pro Gly He Ala 
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290 295 300 

Ala Pro He lie Gly Thr Ser Arg Glu Glu Gin Leu Asp GIu Leu Leu 
305 310 315 320 

Asn Ala Val Asp lie Thr Leu Lys Pro Glu Gin lie Ala Glu Leu Glu 
325 330 335 

Thr Pro Tyr Lys Pro His Pro Val Val Gly Phe Lys 
340 345 



<210> 5 
<211> 398 
<212> PRT 

<213> Escherichia coli 
<400> 5 

Met Lys Gin Leu Thr He Leu Gly Ser Thr Gly Ser He Gly Cys Ser 
15 10 15 

Thr Leu Asp Val Val Arg His Asn Pro Glu His Phe Arg Val Val Ala 
20 25 30 

Leu Vai Ala Gly Lys Asn Val Thr Arg Met Val Glu Gin Cys Leu Glu 
35 40 45 

Phe Ser Pro Arg Tyr Ala Val Met Asp Asp Glu Ala Ser Ala Lys Leu 
50 55 60 

Leu Lys Thr Met Leu Gin Gin Gin Gly Ser Arg Thr Glu Val Leu Ser 
65 70 75 80 
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Gly Gin Gin Ala Ala Cys Asp Met Ala Ala Leu Glu Asp Val Asp Gin 
85 90 95 

Val Met Ala Ala lie Val Gly Ala Ala Gly Leu Leu Pro Thr Leu Ala 
100 105 110 

Ala lie Arg Ala Gly Lys Thr lie Leu Leu Ala Asn Lys Glu Ser Leu 
115 120 125 

Val Thr Cys Gly Arg Leu Phe Met Asp Ala Val Lys Gin Ser Lys Ala 
130 135 140 

Gin Leu Leu Pro Val Asp Ser Glu His Asn Ala lie Phe Gin Ser Leu 
145 150 155 160 

Pro Gin Pro lie Gin His Asn Leu Gly Tyr Ala Asp Leu Glu Gin Asn 
165 170 175 

Gly Val Val Ser lie Leu Leu Thr Gly Ser Gly Gly Pro Phe Arg Glu 
180 185 190 

Thr Pro Leu Arg Asp Leu Ala Thr Met Thr Pro Asp Gin Ala Cys Arg 
195 200 205 

His Pro Asn Trp Ser Met Gly Arg Lys lie Ser Val Asp Ser Ala Thr 
210 215 220 

Met Met Asn Lys Gly Leu Glu Tyr lie Glu Ala Arg Trp Leu Phe Asn 
225 230 235 240 

Ala Ser Ala Ser Gin Met Glu Val Leu lie His Pro Gin Ser Val lie 
245 250 255 
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His Ser Met Val Arg Tyr Gin Asp Gly Ser Val Leu Ala Gin Leu Gly 
260 265 270 

Glu Pro Asp Met Val Arg Gin Leu Pro Thr Pro Trp Ala Trp Pro Asn 
275 280 285 

Arg Val Asn Ser Gly Val Lys Pro Leu Asp Phe Cys Lys Leu Ser Ala 
290 295 300 

Leu Thr Phe Ala Ala Pro Asp Tyr Asp Arg Tyr Pro Cys Leu Lys Leu 
305 310 315 320 

Ala Met Glu Ala Phe Glu Gin Gly Gin Ala Ala Thr Thr Ala Leu Asn 
325 330 335 

Ala Ala Asn Glu He Thr Val Ala Ala Phe Leu Ala Gin Gin He Arg 
340 345 350 

Phe Thr Asp lie Ala Ala Leu Asn Leu Ser Val Leu Glu Lys Met Asp 
355 360 365 

Met Arg Glu Pro Gin Cys Val Asp Asp Val Leu Ser Val Asp Ala Asn 
370 375 380 

Ala Arg Glu Val Ala Arg Lys Giu Val Met Arg Leu Ala Ser 
385 390 395 

<210> 6 
<211> 1860 
<212> DNA 

<213> Escherichia coli 
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<220> 

<221> CDS 

<222> (1). . (1860) 

<400> 6 

atg agt ttt gat att gcc 

Met Ser Phe Asp lie Ala 
1 5 

acc cag gag tta cga ctg 

Thr Gin Glu Leu Arg Leu 
20 

gac gaa ctg cgc cgc tat 

Asp Glu Leu Arg Arg Tyr 
35 

cac ttc gcc tec ggg ctg 

His Phe Ala Ser Gly Leu 
50 

tat gtc tac aac acc ccg 

Tyr Val Tyr Asn Thr Pro 
65 70 

cag get tat ccg cat aaa 

Gin Ala Tyr Pro His Lys 



aaa tac ccg acc ctg gca 

Lys Tyr Pro Thr Leu Ala 
10 

ttg ccg aaa gag agt tta 

Leu Pro Lys Glu Ser Leu 
25 

tta etc gac age gtg age 

Leu Leu Asp Ser Val Ser 
40 

ggc acg gtc gaa ctg acc 

Gly Thr Val Glu Leu Thr 
55 60 

ttt gac caa ttg att tgg 

Phe Asp Gin Leu I le Trp 

75 

att ttg acc gga cgc cgc 
I le Leu Thr Gly Arg Arg 
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Ctg gtc gac tec 48 

Leu Val Asp Ser 
15 

ccg aaa etc tgc 96 

Pro Lys Leu Cys 
30 

cgt tec age ggg 144 

Arg Ser Ser Gly 
45 

gtg gcg ctg cac 192 
Val Ala Leu His 

gat gtg ggg cat 240 

Asp Val Gly His 
80 

gac aaa ate ggc 288 
Asp Lys lie Gly 
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85 

acc ate cgt cag aaa ggc 

Thr lie Arg Gin Lys Giy 
100 

age gaa tat gae gta tta 

Ser Glu Tyr Asp Val Leu 
115 

gcc gga att ggt att gcg 

Ala Gly lie Gly lie Ala 
130 

cgc ace gtc tgt gtc att 

Arg Thr Val Cys Val lie 
145 150 

ttt gaa gcg atg aat cac 

Phe Glu Ala Met Asn His 
165 

att etc aac gac aat gaa 

I le Leu Asn Asp Asn Glu 
180 

aac aac cat ctg gca cag 
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90 

ggt ctg cac ccg ttc ccg 

Gly Leu His Pro Phe Pro 
105 

age gtc ggg cat tea tea 

Ser Val Gly His Ser Ser 
120 

gtt get gcc gaa aaa gaa 

Val Ala Ala Glu Lys Glu 
135 140 

ggc gat ggc gcg att acc 

Gly Asp Gly Ala lie Thr 
155 

gcg ggc gat ate cgt cct 

Ala Gly Asp I le Arg Pro 
170 

atg teg att tec gaa aat 

Met Ser I le Ser Glu Asn 
185 

ctg ett tec ggt aag ett 
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95 

tgg cgc ggc gaa 336 

Trp Arg Gly Glu 
110 

acc tec ate agt 384 

Thr Ser 1 le Ser 
125 

ggc aaa aat cgc 432 
Gly Lys Asn Arg 

gca ggc atg gcg 480 

Ala Gly Met Ala 
160 

gat atg ctg gtg 528 

Asp Met Leu Val 
175 

gtc ggc gcg etc 576 

Val Gly Ala Leu 
190 

tac tet tea ctg 624 
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Asn Asn His Leu Ala Gin Leu Leu Ser Gly Lys Leu Tyr Ser Ser Leu 
195 200 205 

cgc gaa ggc ggg aaa aaa gtt tic tct ggc gtg ccg cca att aaa gag 672 

Arg Glu Gly Gly Lys Lys Val Phe Ser Gly Val Pro Pro He Lys Glu 
210 215 220 

ctg etc aaa cgc acc gaa gaa cat att aaa ggc atg gta gtg cct ggc 720 

Leu Leu Lys Arg Thr Glu Glu His lie Lys Gly Met Val Val Pro Gly 
225 230 235 240 

acg ttg ttt gaa gag ctg ggc ttt aac tac ate ggc ccg gtg gac ggt 768 

Thr Leu Phe Glu Glu Leu Gly Phe Asn Tyr lie Gly Pro Val Asp Gly 
245 250 255 

cac gat gtg ctg ggg ctt ate acc acg eta aag aac atg cgc gac ctg 816 

His Asp Val Leu Gly Leu lie Thr Thr Leu Lys Asn Met Arg Asp Leu 
260 265 270 

aaa ggc ccg cag ttc ctg cat ate atg acc aaa aaa ggt cgt ggt tat 864 

Lys Gly Pro Gin Phe Leu His lie Met Thr Lys Lys Gly Arg Gly Tyr 
275 280 285 

gaa ccg gca gaa aaa gac ccg ate act ttc cae gee gtg cct aaa ttt 912 

Glu Pro Ala Glu Lys Asp Pro lie Thr Phe His Ala Val Pro Lys Phe 
290 295 300 

gat cec tec age ggt tgt ttg ccg aaa agt age ggc ggt ttg ccg age 960 
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Asp Pro Ser Ser Gly Cys 
305 310 

tat tea aaa ate ttt ggc 

Tyr Ser Lys I le Phe Gly 
325 

aac aag ctg atg gcg att 

Asn Lys Leu Met Ala lie 
340 

gtc gag ttt tea cgt aaa 

Val Glu Phe Ser Arg Lys 
355 

gee gag caa cac geg gtg 

Ala Glu Gin His Ala Val 
370 

tac aaa eec att gte gcg 

Tyr Lys Pro lie Val Ala 
385 390 

gat cag gtg ctg cat gae 

Asp Gin Val Leu His Asp 
405 
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Leu Pro Lys Ser Ser Gly 
315 

gae tgg ttg tgc gaa acg 

Asp Trp Leu Cys Glu Thr 
330 

act ccg gcg atg cgt gaa 

Thr Pro Ala Met Arg Glu 
345 

ttc ccg gat cge tac tte 

Phe Pro Asp Arg Tyr Phe 
360 

ace ttt get gcg ggt ctg 

Thr Phe Ala Ala Gly Leu 
375 380 

att tac tec act ttc ctg 

lie Tyr Ser Thr Phe Leu 
395 

gtg gcg att caa aag ctt 

Val Ala 1 le Gin Lys Leu 
410 
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Gly Leu Pro Ser 
320 

gca gcg aaa gae 1008 

Ala Ala Lys Asp 
335 

ggt tec ggc atg 1056 

Gly Ser Gly Met 
350 

gae gtg gca att 1104 

Asp Val Ala lie 
365 

gcg att ggt ggg 1152 
Ala He Gly Gly 

caa cgc gee tat 1200 

Gin Arg Ala Tyr 
400 

ccg gtc ctg tte 1248 

Pro Val Leu Phe 
415 
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gcc ate gac cgc gcg ggc all gti ggt get gac ggl caa acc cat cag 1296 

Ala ile Asp Arg Ala Gly He Val Gly Ala Asp Giy Gin Thr His Gin 
420 425 430 

ggt gel ttt gat etc tct tac ctg egc tgc ata ccg gaa atg gtc att 1344 

Gly Ala Phe Asp Leu Ser Tyr Leu Arg Cys lie Pro Glu Mel Val Ile 
435 440 445 

alg acc ccg age gat gaa aac gaa igt egc eag atg etc tat acc ggc 1392 

Mel Thr Pro Ser Asp Glu Asn Glu Cys Arg Gin Met Leu Tyr Thr Gly 
450 455 460 

tat cac tat aac gal ggc ccg tea gcg gtg cgc tac ccg cgt ggc aac 1440 

Tyr His Tyr Asn Asp Gly Pro Ser Ala Val Arg Tyr Pro Arg Gly Asn 
465 470 475 480 

gcg gte ggc gtg gaa ctg aeg ccg ctg gaa aaa eta cca att ggc aaa 1488 

Ala Val Gly Val Glu Leu Thr Pro Leu Glu Lys Leu Pro lie Gly Lys 
485 490 495 

ggc att gig aag cgt cgt ggc gag aaa ctg gcg ate ell aac ttt ggt 1536 

Gly He Val Lys Arg Arg Giy Glu Lys Leu Ala Ile Leu Asn Phe Gly 
500 505 510 

aeg ctg atg cca gaa gcg gcg aaa gtc gcc gaa teg ctg aac gcc acg 1584 

Thr Leu Met Pro Glu Ala Ala Lys Val Ala Glu Ser Leu Asn Ala Thr 
515 520 525 
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ctg gtc gat atg cgt ttt 

Leu Val Asp Mel Arg Phe 
530 

gaa atg gcc gcc age cat 

Glu Met Ala Ala Ser His 
545 550 

alt atg ggc ggc gca ggc 

He Met Gly Gly Ala Gly 
565 

cgt aaa cca gta ccc gtg 

Arg Lys Pro Val Pro Val 
580 

ccg caa gga act cag gaa 

Pro Gin Gly Thr Gin Glu 
595 

get ggt atg gaa gcc aaa 

Ala Gly Met Glu Ala Lys 
610 

<210> 7 
<211> 897 

SNSOOCIO: <WO 9953071At J_> 



gtg aaa ccg ctt gat gaa 

Val Lys Pro Leu Asp Glu 
535 540 

gaa gcg ctg gtc acc gta 

Glu Ala Leu Val Thr Val 
555 

age ggc gtg aac gaa gtg 

Ser Gly Val Asn Glu Val 
570 

ctg aac att ggc ctg ccg 

Leu Asn lie Gly Leu Pro 
585 

gaa atg cgc gcc gaa etc 

Glu Met Arg Ala Glu Leu 
600 

ate aag gcc tgg ctg gca 

I le Lys Ala Trp Leu Ala 
615 620 

18/75 



PCT/JP99/01987 

gcg tta att ctg 1632 
Ala Leu I ie Leu 

gaa gaa aac gcc 1680 

Glu Glu Asn Ala 
560 

ctg atg gcc cat 1728 

Leu Met Ala His 
575 

gac ttc tit att 1776 

Asp Phe Phe He 
590 

ggc etc gat gcc 1824 

Gly Leu Asp Ala 
605 

1860 



wo 99/5307 1 PCT/JP99/0 1 987 

<2i2> DNA 

<213> Escherichia col i 

<220> 

<221> CDS 

<222> (1). . (897) 

<400> 7 

atg gac ttt ccg cag caa etc gaa gcc tgc gtt aag cag gcc aac cag 48 

Met Asp Phe Pro Gin Gin Leu Glu Ala Cys Vai Lys Gin Ala Asn Gin 
15 10 15 

gcg ctg age cgt ttt ate gcc cca ctg ccc ttt cag aac act ecc gtg 96 

Ala Leu Ser Arg Phe lie Ala Pro Leu Pro Phe Gin Asn Thr Pro Val 
20 25 30 

gtc gaa ace atg cag tat ggc gea tta tta ggt ggt aag cgc ctg cga 144 

Val Glu Thr Met Gin Tyr Gly Ala Leu Leu Gly Gly Lys Arg Leu Arg 
35 40 45 

cct ttc ctg gtt tat gcc ace ggt cat atg ttc ggc gtt age aca aac 192 

Pro Phe Leu Val Tyr Ala Thr Gly His Met Phe Gly Val Ser Thr Asn 
50 55 60 

acg ctg gac gea ccc get gcc gcc gtt gag tgt ate cac get tac tea 240 

Thr Leu Asp Ala Pro Ala Ala Ala Val Glu Cys lie His Ala Tyr Ser 
65 70 75 80 
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tta att cat gal gat tta ccg gca atg gat gat gac gat ctg cgt cgc 288 

Leu lie His Asp Asp Leu Pro Ala Met Asp Asp Asp Asp Leu Arg Arg 
85 90 95 

ggt ttg cca acc tgc cat gtg aag ttt ggc gaa gca aac gcg att etc 336 

Gly Leu Pro Thr Cys His Val Lys Phe Gly Glu Ala Asn Ala He Leu 
100 105 110 

get ggc gac get tta caa acg ctg gcg ttc teg att tta age gat gcc 384 

Ala Gly Asp Ala Leu Gin Thr Leu Ala Phe Ser lie Leu Ser Asp Ala 
115 120 125 

gat atg ccg gaa gtg teg gac cgc gac aga att teg atg att tct gaa 432 

Asp Met Pro Glu Val Ser Asp Arg Asp Arg He Ser Met Me Ser Glu 
130 135 140 

ctg gcg age gcc agt ggt att gcc gga atg tgc ggt ggt cag gca tta 480 

Leu Ala Ser Ala Ser Gly lie Ala Gly Met Cys Gly Gly Gin Ala Leu 
145 150 155 160 

gat tta gac gcg gaa ggc aaa cac gta cct ctg gac gcg ctt gag cgt 528 

Asp Leu Asp Ala Glu Gly Lys His Val Pro Leu Asp Ala Leu Glu Arg 
165 170 175 

att cat cgt cat aaa acc ggc gca ttg att cgc gcc gcc gtt cgc ctt 576 

He His Arg His Lys Thr Gly Ala Leu He Arg Ala Ala Val Arg Leu 
180 185 190 
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ggl gca tta age gcc gga 

Gly Ala Leu Ser Ala Gly 
195 

gac aag tat gca gag age 

Asp Lys Tyr Ala Glu Ser 
210 

ate ctg gat gtg gtg gga 

lie Leu Asp Val Val Gly 
225 230 

gcc gac cag caa ctt ggt 

Ala Asp Gin Gin Leu Gly 
245 

gag caa gcc egg aag aaa 

Glu Gin Ala Arg Lys Lys 
260 

teg ctg aaa caa ctg get 

Ser Leu Lys Gin Leu Ala 
275 

gcg eta geg gac tac ate 

Ala Leu Ala Asp Tyr 1 le 

9953071 Al_l_> 



gat aaa gga cgt cgt get 

Asp Lys Gly Arg Arg Ala 
200 

ate ggc ctt gcc ttc cag 

I le Gly Leu Ala Phe Gin 
215 220 

gat act gca acg ttg gga 

Asp Thr Ala Thr Leu Gly 
235 

aaa agt aec tac cct gca 

Lys Ser Thr Tyr Pro Ala 
250 

gcc egg gat ctg ate gac 

Ala Arg Asp Leu I le Asp 
265 

gaa cag tea etc gat ace 

Glu Gin Ser Leu Asp Thr 
280 

ate cag cgt aat aaa 
lie Gin Arg Asn Lys 
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Ctg ccg gta etc 624 

Leu Pro Val Leu 
205 

gtt cag gat gac 672 
Val Gin Asp Asp 

aaa cgc cag ggt 720 

Lys Arg Gin Gly 
240 

ctt ctg ggt ctt 768 

Leu Leu Gly Leu 
255 

gat gcc cgt cag 816 

Asp Ala Arg Gin 
270 

teg gca ctg gaa 864 

Ser Ala Leu Glu 
285 

897 



wo 99/53071 
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290 295 

<210> 8 

<211> 240 

<212> DNA 

<213> Escherichia col i 

<220> 

<221> CDS 

<222> (1).. (240) 

<400> 8 

atg ccg aag aaa aat gag gcg ccc gee age ttt gaa aag gcg ctg age 48 

Met Pro Lys Lys Asn Glu Ala Pro Ala Ser Phe Giu Lys Ala Leu Ser 
15 10 15 

gag ctg gaa cag att gta acc cgt ctg gaa agt ggc gac ctg ccg ctg 96 

Glu Leu Glu Gin lie Val Thr Arg Leu Glu Ser Gly Asp Leu Pro Leu 
20 25 30 

gaa gag gcg ctg aac gag ttc gaa cgc ggc gtg cag ctg gca cgt cag 144 

Glu Glu Ala Leu Asn Glu Phe Glu Arg Gly Val Gin Leu Ala Arg Gin 
35 40 45 

ggg cag gcc aaa tta caa caa gee gaa cag cgc gta caa att ctg ctg 192 

Giy Gin Ala Lys Leu Gin Gin Ala Glu Gin Arg Val Gin lie Leu Leu 
50 55 60 
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let gac aat gaa gac gcc tct eta acc cct ttt aca ccg gac aat gag 240 

Ser Asp Asn Gla Asp Ala Ser Leu Thr Pro Phe Thr Pro Asp Asn Glu 
65 70 75 80 

<210> 9 

<2il> 1044 

<212> DNA 

<213> Escherichia coli 

<220> 

<221> CDS 

<222> (I). . (1044) 

<400> 9 

gtg act ggg gtg aac gaa tgc age cgc age aca tgc aac ttg aag tat 48 

Val Thr Gly Val Asn Gla Cys Ser Arg Ser Thr Cys Asn Leu Lys Tyr 
15 10 15 

gac gag tat age agg agt ggc age atg caa tac aac ccc tta gga aaa 96 

Asp Glu Tyr Ser Arg Ser Gly Ser Met Gin Tyr Asn Pro Leu Gly Lys 
20 25 30 

acc gac ctt cgc gtt tec cga ett tgc etc ggc tgt atg acc ttt ggc 144 

Thr Asp Leu Arg Val Ser Arg Leu Cys Leu Gly Cys Met Thr Phe Gly 
35 40 45 

gag cca gat cgc ggt aat eac gca tgg aca ctg ccg gaa gaa age age 192 
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Glu Pro Asp Arg Gly Asn His Ala Trp Thr Leu Pro Glu Glu Ser Ser 
50 55 60 

cgt ccc ata att aaa cgt gca ctg gaa ggc ggc ata aat ttc ttt gat 240 

Arg Pro He He Lys Arg Ala Leu Glu Gly Gly He Asn Phe Phe Asp 
65 70 75 80 

acc gcc aac agt tat tct gac ggc age age gaa gag ate gtc ggt egc 288 

Thr Ala Asn Ser Tyr Ser Asp Gly Ser Ser Glu Glu He Vai Gly Arg 
85 90 95 

gca ctg egg gat ttc gcc cgt cgt gaa gac gtg gtc gtt gcg acc aaa 336 

Ala Leu Arg Asp Phe Ala Arg Arg Glu Asp Val Val Val Ala Thr Lys 
100 105 HO 

gtg ttc cat cgc gtt ggt gat tta ccg gaa gga tta tee cgt gcg caa 384 

Val Phe His Arg Val Gly Asp Leu Pro Glu Gly Leu Ser Arg Ala Gin 
H5 120 125 

att ttg cgc tct ate gac gac age ctg cga cgt etc ggc atg gat tat 432 

He Leu Arg Ser He Asp Asp Ser Leu Arg Arg Leu Gly Met Asp Tyr 
130 135 140 

gtc gat ate ctg caa att eat cgc tgg gat tae aac aeg ccg ate gaa 480 

Val Asp He Leu Gin He His Arg Trp Asp Tyr Asn Thr Pro He Giu 
145 150 155 160 

gag aeg ctg gaa gee etc aac gac gtg gta aaa gcc ggg aaa gcg cgt 528 
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Glu Thr Leu Glu Ala Leu 
165 

tat ate ggc gcg tea tea 

Tyr He Gly Ala Ser Ser 
180 

gaa etc caa aaa cag cac 

Glu Leu Gin Lys Gin His 
195 

cac tac aat ctg att tat 

His Tyr Asn Leu lie Tyr 
210 

tgt tat cag gag ggc gtg 

Cys Tyr Gin Glu Gly Val 
225 230 

ggc cgt ctg acg cgt ccg 

Gly Arg Leu Thr Arg Pro 
245 

gat gag gtg ggg aaa aat 

Asp Glu Val Gly Lys Asn 
260 



Asn Asp Val Val Lys Ala 
170 

atg cac get teg cag ttt 

Met His Ala Ser Gin Phe 
185 

ggc tgg gcg cag ttt gtc 

Gly Trp Ala Gin Phe Val 
200 

cgt gaa gaa gag cgc gag 

Arg Glu Glu Glu Arg Glu 
215 220 

gcg gta att eca tgg age 

Ala Val I le Pro Trp Ser 
235 

tgg gga gaa act acc gca 

Trp Gly Glu Thr Thr Ala 
250 

etc tat aaa gaa age gat 

Leu Tyr Lys Glu Ser Asp 
265 
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Gly Lys Ala Arg 
175 

get eag gca ctg 576 

Ala Gin Ala Leu 
190 

agt atg cag gat 624 

Ser Met Gin Asp 
205 

atg eta eca ctg 672 
Met Leu Pro Leu 

ccg ctg gca agg 720 

Pro Leu Ala Arg 
240 

cga ctg gtg tct 768 

Arg Leu Val Ser 
255 

gaa aat gac gcg 816 

Glu Asn Asp Ala 
270 
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cag ate gca gag egg tta aca ggc gtc agt gaa gaa ctg ggg gcg aca 864 

Gin He Ala Giu Arg Leu Thr Gly Val Ser Glu Glu Leu Giy Ala Thr 
275 280 285 

cga gca caa gtt gcg ctg gcc tgg ttg ttg agt aaa ccg ggc att gcc 912 

Arg Ala Gin Val Ala Leu Ala Trp Leu Leu Ser Lys Pro Gly lie Ala 
290 295 300 

gca ccg att ate gga act teg cge gaa gaa cag ctt gat gag eta ttg 960 

Ala Pro lie lie Gly Thr Ser Arg Glu Giu Gin Leu Asp Glu Leu Leu 
305 310 315 320 

aac gcg gtg gat ate act ttg aag ccg gaa cag att gcc gaa ctg gaa 1008 

Asn Ala Val Asp lie Thr Leu Lys Pro Glu Gin lie Aia Glu Leu Glu 
325 330 335 

acg ccg tat aaa ccg cat cct gtc gta gga ttt aaa 1044 

Thr Pro Tyr Lys Pro His Pro Val Val Gly Phe Lys 
340 345 

<210> 10 
<211> 1194 
<212> DNA 

<213> Escherichia coli 

<220> 
<221> CDS 
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<222> (1).. (1194) 
<400> 10 

atg aag caa etc acc att clg ggc teg acc ggc teg att ggt tge age 48 

Met Lys Gin Leu Thr He Leu Gly Ser Thr Gly Ser lie Gly Cys Ser 
15 10 15 



acg 



etg gae gtg gtg cgc cat aat ccc gaa cac ttc cgc gta gtt gcg 96 



Thr Leu Asp Val Val Arg His Asn Pro Glu His Phe Arg Val Val Ala 
20 25 30 

etg gtg gca gge aaa aat gtc act cgc atg gta gaa cag tge etg gaa 144 

Leu Val Ala Gly Lys Asn Val Thr Arg Met Val Glu Gin Cys Leu Glu 
35 40 45 

ttc tet ccc cgc tat gcc gta atg gac gat gaa gcg agt gcg aaa ctt 192 

Phe Ser Pro Arg Tyr Ala Val Met Asp Asp Glu Ala Ser Ala Lys Leu 
50 55 60 

ctt aaa acg atg eta cag caa cag ggt age cgc acc gaa gtc tta agt 240 

Leu Lys Thr Met Leu Gin Gin Gin Gly Ser Arg Thr Glu Val Leu Ser 
65 70 75 80 



ggg 



caa caa gcc get tge gat atg gea gcg ctt gag gat gtt gat cag 288 



Gly Gin Gin Ala Ala Cys Asp Met Ala Ala Leu Glu Asp Val Asp Gin 
85 90 95 

gtg atg gca gcc att gtt ggc get get ggg etg tta cct acg ctt get 336 
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Val Met Ala Ala He Val 
100 

gcg ate cgc gcg ggt aaa 

Ala lie Arg Ala Gly Lys 
115 

gtt acc tgc gga cgt ctg 

Val Thr Cys Gly Arg Leu 
130 

caa ttg tta ccg gtc gat 

Gin Leu Leu Pro Val Asp 
145 150 

ccg caa cct ate cag cat 

Pro Gin Pro He Gin His 
165 

ggc gtg gtg tec att tta 

Gly Val Val Ser He Leu 
180 

acg cca ttg cgc gat ttg 

Thr Pro Leu Arg Asp Leu 
195 

8NSIX3CID: <WO ^9953071 A 1J,> 



Gly Aia Ala Gly Leu Leu 
105 

ace att ttg ctg gcc aat 

Thr 1 le Leu Leu Ala Asn 
120 

ttt atg gac gcc gta aag 

Phe Met Asp Ala Val Lys 
135 140 

age gaa cat aac gcc att 

Ser Glu His Asn Ala He 
155 

aat ctg gga tac get gae 

Asn Leu Gly Tyr Ala Asp 
170 

ctt acc ggg tct ggt ggc 

Leu Thr Gly Ser Gly Gly 
185 

gca aca atg acg ccg gat 

Ala Thr Met Thr Pro Asp 
200 
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Pro Thr Leu Ala 
110 

aaa gaa tea ctg 384 

Lys Glu Ser Leu 
125 

cag age aaa gcg 432 
Gin Ser Lys Ala 

ttt cag agt tta 480 

Phe Gin Ser Leu 
160 

ctt gag caa aat 528 

Leu Glu Gin Asn 
175 

cct ttc cgt gag 576 

Pro Phe Arg Glu 
190 

caa gcc tgc cgt 624 

Gin Ala Cys Arg 
205 
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cat ccg aac tgg teg atg ggg cgt aaa att let gtc gat teg get acc 672 

His Pro Asn Trp Ser Met Gly Arg Lys He Ser Val Asp Ser Ala Thr 
210 215 220 



atg 



atg aac aaa ggt ctg gaa tac att gaa gcg cgt tgg ctg ttt aac 720 



Met Met Asn Lys Gly Leu Glu Tyr He Glu Ala Arg Trp Leu Phe Asn 
225 230 235 240 

gcc age gcc age cag atg gaa gtg ctg att cac ccg cag tea gtg att 768 

Ala Ser Ala Ser Gin Met Glu Val Leu He His Pro Gin Ser Val lie 
245 250 255 

cac tea atg gtg cgc tat cag gac ggc agt gtt ctg gcg cag ctg ggg 816 
His Ser Met Val Arg Tyr Gin Asp Gly Ser Val Leu Ala Gin Leu Gly 
260 265 270 

gaa ccg gat atg gta cgc caa ttg cc'c aca cca tgg gca tgg ccg aat 864 

Glu Pro Asp Met Val Arg Gin Leu Pro Thr Pro Trp Ala Trp Pro Asn 
275 280 285 

cgc gtg aac tct ggc gtg aag ccg etc gat ttt tgc aaa eta agt gcg 912 

Arg Val Asn Ser Gly Val Lys Pro Leu Asp Phe Cys Lys Leu Ser Ala 
290 295 300 

ttg aca ttt gcc gca ccg gat tat gat cgt tat cca tgc ctg aaa ctg 960 

Leu Thr Phe Ala Ala Pro Asp Tyr Asp Arg Tyr Pro Cys Leu Lys Leu 
305 310 315 320 
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gcg alg gag gcg ttc gaa caa ggc cag gca gcg acg aca gca ttg aat 1008 

Ala Met Giu Ala Phe Glu Gin Gly Gin Ala Ala Thr Thr Ala Leu Asn 
325 330 335 

gcc gca aac gaa ate acc gtt get get ttt ctt gcg caa caa ate cgc 1056 

Ala Ala Asn Glu lie Thr Val Ala Ala Phe Leu Ala Gin Gin lie Arg 
340 345 350 

ttt acg gat ate get gcg ttg aat tta tec gta etg gaa aaa atg gat 1104 

Phe Thr Asp lie Ala Ala Leu Asn Leu Ser Val Leu Glu Lys Met Asp 
355 360 365 

atg cgc gaa cca caa tgt gtg gac gat gtg tta tct gtt gat gcg aac 1152 

Met Arg Glu Pro Gin Cys Val Asp Asp Val Leu Ser Val Asp Ala Asn 
370 375 380 

gcg cgt gaa gtc gcc aga aaa gag gtg atg cgt etc gca age 1194 

Ala Arg Glu Val Ala Arg Lys Glu Val Met Arg Leu Ala Ser 
385 390 395 

<210> 11 
<21I> 4390 
<2I2> DNA 

<213> Escherichia coli 

<220> 
<221> CDS 
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<222> (208). . (447) 

<220> 
<221> CDS 

<222> (450). . (1346) 

<220> 
<221> CDS 

<222> (1374). . (3233) 

<220> 
<221> CDS 

<222> (3344). . (4390) 
<400> 11 

atggcggcaa tggttcgttg gcaagcctta agcgacttgt atagggaaaa atacagcagc 60 
ccacacctgc ggctgcatcc aggcgcggaa gtataccact aacatcgctt tgctgtgcac 120 
atcaccttac cattgcgcgt tatttgctat ttgccctgag tccgttacca tgacggggcg 180 

aaaaatattg agagtcagac attcatt atg ccg aag aaa aat gag gcg ccc gcc 234 

Met Pro Lys Lys Asn Glu Ala Pro Ala 
1 5 

age ttt gaa aag gcg ctg age gag ctg gaa cag att gta acc cgt ctg 282 

Ser Phe Glu Lys Ala Leu Ser Glu Leu Giu Gin lie Val Thr Arg Leu 
10 15 20 25 
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gaa agt ggc gac ctg ccg ctg gaa gag gcg ctg aac gag ttc gaa cgc 330 

Glu Ser Gly Asp Leu Pro Leu Glu Glu Ala Leu Asn Glu Phe Giu Arg 
30 35 40 

ggc gtg cag ctg gca cgt cag ggg cag gcc aaa tta caa caa gcc gaa 378 

Giy Val Gin Leu Ala Arg Gin Gly Gin Ala Lys Leu Gin Gin Ala Glu 
45 50 55 

cag cgc gta caa att ctg ctg tct gac aat gaa gac gcc tct eta acc 426 

Gin Arg Val Gin lie Leu Leu Ser Asp Asn Glu Asp Ala Ser Leu Thr 
60 65 70 

cct ttt aca ccg gac aat gag ta atg gac ttt ccg cag caa etc gaa 473 

Pro Phe Thr Pro Asp Asn Glu Met Asp Phe Pro Gin Gin Leu Glu 
75 80 1 5 

gcc tgc gtt aag cag gcc aac cag gcg ctg age cgt ttt ate gcc cea 521 

Ala Cys Val Lys Gin Ala Asn Gin Ala Leu Ser Arg Phe lie Ala Pro 
10 15 20 

ctg ccc ttt cag aac act ccc gtg gtc gaa acc atg cag tat ggc gca 569 

Leu Pro Phe Gin Asn Thr Pro Val Val Glu Thr Met Gin Tyr Gly Ala 
25 30 35 40 

tta tta ggt ggt aag cgc ctg cga cct ttc ctg gtt tat gcc acc ggt 617 

Leu Leu Gly Gly Lys Arg Leu Arg Pro Phe Leu Val Tyr Ala Thr Gly 
45 50 55 
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cat atg tic ggc gtt age 

His Met Phe Gly Val Ser 
60 

gtt gag tgt ate cac get 

Val Giu Cys He His Ala 
75 

atg gat gat gac gat ctg 

Met Asp Asp Asp Asp Leu 
90 

ttt ggc gaa gca aac gcg 

Phe Gly Glu Ala Asn Ala 
105 110 

gcg ttc teg att tta age 

Ala Phe Ser I le Leu Ser 
125 

gac aga att teg atg att 

Asp Arg I le Ser Met 1 le 
140 

gga atg tgc ggt ggt cag 

Gly Met Cys Gly Gly Gin 



aca aac acg ctg gac gca 

Thr Asn Thr Leu Asp Ala 
65 70 

tac tea tta att cat gat 

Tyr Ser Leu lie His Asp 
80 

cgt cgc ggt ttg cca acc 

Arg Arg Gly Leu Pro Thr 
95 100 

att etc get ggc gac get 

1 le Leu Ala Gly Asp Ala 
115 

gat gcc gat atg ccg gaa 

Asp Ala Asp Met Pro Glu 
130 

tct gaa ctg gcg age gcc 

Ser Glu Leu Ala Ser Ala 
145 

gca tta gat tta gac gcg 
Ala Leu Asp Leu Asp Ala 
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ccc get gcc gcc 665 
Pro Ala Ala Ala 

gat tta ccg gca 713 

Asp Leu Pro Ala 
85 

tgc cat gtg aag 761 
Cys His Val Lys 

tta caa acg ctg 809 

Leu Gin Thr Leu 
120 

gtg teg gac cgc 857 

Val Ser Asp Arg 
135 

agt ggt att gcc 905 

Ser Gly He Ala 
150 

gaa ggc aaa cac 953 

Glu Gly Lys His 
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155 160 165 

gta cct ctg gac gcg ctt gag cgt att cat cgt cat aaa acc ggc gca 1001 

Val Pro Leu Asp Ala Leu Glu Arg He His Arg His Lys Thr Gly Ala 
170 175 180 

ttg att cgc gcc gcc gtt cgc ctt ggt gca tta age gcc gga gat aaa 1049 

Leu lie Arg Ala Ala Val Arg Leu Gly Ala Leu Ser Ala Gly Asp Lys 
185 190 195 200 

gga cgt cgt get ctg ccg gta etc gac aag tat gca gag age ate ggc 1097 

Gly Arg Arg Ala Leu Pro Val Leu Asp Lys Tyr Ala Glu Ser lie Gly 
205 210 215 

ctt gcc ttc cag gtt cag gat gac ate ctg gat gtg gtg gga gat act 1145 

Leu Ala Phe Gin Val Gin Asp Asp lie Leu Asp Val Val Gly Asp Thr 
220 225 230 

gca acg ttg gga aaa cgc cag ggt gcc gac cag caa ctt ggt aaa agt 1193 

Ala Thr Leu Gly Lys Arg Gin Gly Ala Asp Gin Gin Leu Gly Lys Ser 
235 240 245 

acc tac cct gca ctt ctg ggt ctt gag caa gcc egg aag aaa gcc egg 1241 

Thr Tyr Pro Ala Leu Leu Gly Leu Glu Gin Ala Arg Lys Lys Ala Arg 
250 255 260 

gat ctg ate gac gat gcc cgt cag teg ctg aaa caa ctg get gaa cag 1289 
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Asp Leu lie Asp Asp Ala Arg Gin Ser Leu Lys Gin Leu Ala Glu Gin 
265 270 275 280 

tea etc gat acc teg gca ctg gaa gcg eta gcg gac tac ate ate eag 1337 

Ser Leu Asp Thr Ser Ala Leu Glu Ala Leu Ala Asp Tyr lie lie Gin 
285 290 295 

cgt aat aaa taaacaataa gtattaatag gcccctg atg agt ttt gat att gcc 1391 

Arg Asn Lys Met Ser Phe Asp lie Ala 

1 5 

aaa tac ccg acc ctg gca ctg gtc gac tec acc cag gag tta cga ctg 1439 

Lys Tyr Pro Thr Leu Ala Leu Val Asp Ser Thr Gin Glu Leu Arg Leu 
10 15 20 

ttg ccg aaa gag agt tta ccg aaa etc tgc gac gaa ctg cgc cgc tat 1487 

Leu Pro Lys Glu Ser Leu Pro Lys Leu Cys Asp Glu Leu Arg Arg Tyr 
25 30 35 

tta etc gac age gtg age cgt tec age ggg cac ttc gcc tec ggg ctg 1535 

Leu Leu Asp Ser Val Ser Arg Ser Ser Gly His Phe Ala Ser Gly Leu 
40 45 50 

ggc acg gtc gaa ctg acc gtg gcg ctg cac tat gtc tac aac acc ccg 1583 

Gly Thr Val Glu Leu Thr Val Ala Leu His Tyr Val Tyr Asn Thr Pro 
55 60 65 70 

ttt gac caa ttg att tgg gat gtg ggg cat cag get tat ccg cat aaa 1631 
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Phe Asp Gin Leu He Trp Asp Val Giy His Gin Ala Tyr Pro His Lys 
75 80 85 

att ttg acc gga cgc cgc gac aaa ate ggc acc ate cgt eag aaa ggc 1679 
He Leu Thr Gly Arg Arg Asp Lys He Gly Thr He Arg Gin Lys Gly 
90 95 100 

ggt etg cac ceg ttc ccg tgg cgc ggc gaa age gaa tat gac gta tta 1727 

Gly Leu His Pro Phe Pro Trp Arg Gly Glu Ser Glu Tyr Asp Val Leu 
105 110 115 

age gtc ggg cat tea tea acc tec ate agt gee gga att ggt att gcg 1775 

Ser Val Gly His Ser Ser Thr Ser He Ser Ala Gly He Gly He Ala 
120 125 130 

git get gcc gaa aaa gaa ggc aaa aat ege cgc acc gtc tgt gtc att 1823 

Val Ala Ala Glu Lys Glu Gly Lys Asn Arg Arg Thr Val Cys Val He 
135 140 145 150 

ggc gat ggc gcg att acc gca ggc atg gcg ttt gaa gcg atg aat eac 1871 

Gly Asp Gly Ala He Thr Ala Gly Met Ala Phe Glu Ala Met Asn His 
155 160 165 

gcg ggc gat ate cgt cet gat atg etg gtg att etc aac gae aat gaa 1919 

Ala Gly Asp He Arg Pro Asp Met Leu Val He Leu Asn Asp Asn Glu 
170 175 180 
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atg teg alt tec gaa aat 

Met Ser I le Ser Glu Asn 
185 

ctg ctt tec ggt aag ctt 

Leu Leu Ser Gly Lys Leu 
200 

gtt ttc tct ggc gtg ccg 

Val Phe Ser Gly Vai Pro 
215 220 

gaa cat att aaa ggc atg 

Glu His I le Lys Gly Met 
235 

ggc ttt aac tac ate ggc 

Gly Phe Asn Tyr I le Gly 
250 

ate acc acg eta aag aac 

I le Thr Thr Leu Lys Asn 
265 

cat ate atg ace aaa aaa 

His lie Met Thr Lys Lys 
280 



gtc ggc gcg etc aac aac 

Val Gly Ala Leu Asn Asn 
190 

tac tct tea ctg cgc gaa 

Tyr Ser Ser Leu Arg Glu 
205 210 

cca att aaa gag ctg etc 

Pro I le Lys Glu Leu Leu 
225 

gta gtg cct ggc acg ttg 

Val Val Pro Gly Thr Leu 
240 

ccg gtg gac ggt cae gat 

Pro Val Asp Gly His Asp 
255 

atg cgc gac ctg aaa ggc 

Met Arg Asp Leu Lys Gly 
270 

ggt cgt ggt tat gaa ccg 

Gly Arg Gly Tyr Glu Pro 
285 290 
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cat ctg gca cag 1967 

His Leu Ala Gin 
195 

ggc ggg aaa aaa 2015 
Gly Gly Lys Lys 

aaa cgc acc gaa 2063 

Lys Arg Thr Glu 
230 

ttt gaa gag ctg 211 1 

Phe Glu Glu Leu 
245 

gtg ctg ggg ctt 2159 

Val Leu Gly Leu 
260 

ccg cag ttc ctg 2207 

Pro Gin Phe Leu 
275 

gca gaa aaa gac 2255 
Ala Glu Lys Asp 
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ccg ate act ttc cac gcc gig cct aaa ttt gat ccc tec age ggt tgt 2303 

Pro He Thr Phe His Ala Val Pro Lys Phe Asp Pro Ser Ser Gly Cys 
295 300 305 310 

ttg ccg aaa agt age ggc ggt ttg ccg age tat tea aaa ate ttt ggc 2351 

Leu Pro Lys Ser Ser Gly Gly Leu Pro Ser Tyr Ser Lys He Phe Gly 
315 320 325 

gac tgg ttg tgc gaa acg gca gcg aaa gac aac aag etg atg gcg att 2399 

Asp Trp Leu Cys Glu Thr Ala Ala Lys Asp Asn Lys Leu Met Ala lie 
330 335 340 

act ccg gcg atg egt gaa ggt tec ggc atg gtc gag ttt tea cgt aaa 2447 

Thr Pro Ala Met Arg Glu Gly Ser Gly Met Val Glu Phe Ser Arg Lys 
345 350 355 

ttc ccg gat cgc tac ttc gac gtg gca ait gcc gag caa cac gcg gtg 2495 

Phe Pro Asp Arg Tyr Phe Asp Vai Ala He Ala Glu Gin His Ala Val 
360 365 370 

acc ttt get gcg ggt ctg gcg att ggt ggg tac aaa ccc att gtc gcg 2543 

Thr Phe Ala Ala Gly Leu Ala He Gly Gly Tyr Lys Pro He Val Ala 
375 380 385 390 

att tac tec act ttc ctg caa cgc gcc tat gat cag gtg ctg cat gac 2591 

He Tyr Ser Thr Phe Leu Gin Arg Ala Tyr Asp Gin Val Leu His Asp 
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395 

gtg gcg att caa aag ctt 

Val Ala He Gin Lys Leu 
410 

att gtt ggt get gac ggt 

lie Val Gly Ala Asp Gly 
425 

tac ctg cgc tgc ata ccg 

Tyr Leu Arg Cys I le Pro 
440 

aac gaa tgt cgc cag atg 

Asn Glu Cys Arg Gin Met 
455 460 

ccg tea gcg gtg cgc tac 

Pro Ser Ala Val Arg Tyr 
475 

acg ccg ctg gaa aaa eta 

Thr Pro Leu Glu Lys Leu 
490 

ggc gag aaa ctg gcg ate 

BNSDOCID <WO 99S3071A1J_> 



400 

ccg gtc ctg itc gee ate 

Pro Val Leu Phe Ala lie 
415 

caa acc cat cag ggt get 

Gin Thr His Gin Gly Ala 
430 

gaa atg gtc att atg acc 

Glu Met Val I le Met Thr 
445 450 

etc tat acc ggc tat cae 

Leu Tyr Thr Gly Tyr His 
465 

ccg cgt ggc aac gcg gtc 

Pro Arg Gly Asn Ala Val 
480 

cca att ggc aaa ggc att 

Pro lie Gly Lys Gly He 
495 

ctt aac ttt ggt acg ctg 
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405 

gac cgc gcg ggc 2639 

Asp Arg Ala Gly 
420 

ttt gat etc tct 2687 

Phe Asp Leu Ser 
435 

ccg age gat gaa 2735 
Pro Ser Asp Glu 

tat aac gat ggc 2783 

Tyr Asn Asp Gly 
470 

ggc gtg gaa ctg 2831 

Gly Val Glu Leu 
485 

gtg aag cgt cgt 2879 

Val Lys Arg Arg 
500 

atg cca gaa gcg 2927 
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Giy Glu Lys Leu Ala lie Leu Asn Phe Gly Thr Leu Mel Pro Glu Ala 
505 510 515 

gcg aaa gtc gcc gaa leg clg aac gcc acg ctg glc gat atg cgl ttt 2975 

Aia Lys Val Ala Glu Ser Leu Asn Ala Thr Leu Val Asp Met Arg Phe 
520 525 530 

gig aaa ccg ctt gat gaa gcg tta alt clg gaa atg gcc gcc age cat 3023 

Val Lys Pro Leu Asp Glu Ala Leu He Leu Glu Met Ala Ala Ser His 
535 540 545 550 

gaa gcg ctg glc acc gta gaa gaa aac gcc all atg ggc ggc gca ggc 3071 

Glu Ala Leu Val Thr Val Glu Glu Asn Ala lie Met Gly Gly Ala Gly 
555 560 565 

age ggc gtg aac gaa gig ctg atg gcc cat cgl aaa cca gta ccc gtg 3119 

Ser Gly Val Asn Glu Val Leu Met Ala His Arg Lys Pro Val Pro Val 
570 575 580 

ctg aac att ggc ctg ccg gac ttc ttt att ccg caa gga act cag gaa 3167 

Leu Asn lie Gly Leu Pro Asp Phe Phe lie Pro Gin Gly Thr Gin Glu 
585 590 595 

gaa atg cgc gcc gaa etc ggc etc gal gcc get ggt atg gaa gcc aaa 3215 

Glu Met Arg Ala Glu Leu Giy Leu Asp Aia Ala Gly Met Glu Ala Lys 
600 605 610 

ate aag gcc tgg ctg gca taatccctac tccactcctg ctatgcltaa 3263 
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I le Lys Ala Trp Leu Ala 
615 620 

gaaattattc atagactcta aataattcga gttgcaggaa ggcggcaaac gagtgaagcc 3323 

ccaggagctt acataagtaa gtg act ggg gtg aac gaa tgc age cgc age aca 3376 

Val Thr Gly Val Asn Glu Cys Ser Arg Ser Thr 
1 5 10 

tgc aac ttg aag tat gac gag tat age agg agt ggc age atg caa tac 3424 

Cys Asn Leu Lys Tyr Asp Glu Tyr Ser Arg Ser Gly Ser Met Gin Tyr 
15 20 25 

aac ccc tta gga aaa acc gac ctt cgc gtt tec cga ctt tgc etc ggc 3472 

Asn Pro Leu Gly Lys Thr Asp Leu Arg Val Ser Arg Leu Cys Leu Gly 
30 35 40 

tgt atg acc ttt ggc gag cca gat cgc ggt aat cac gca tgg aca ctg 3520 

Cys Met Thr Phe Gly Glu Pro Asp Arg Gly Asn His Ala Trp Thr Leu 
45 50 55 

ccg gaa gaa age age cgt ccc ata att aaa cgt gca ctg gaa ggc ggc 3568 

Pro Glu Glu Ser Ser Arg Pro He He Lys Arg Ala Leu Glu Gly Gly 
60 65 70 75 

ata aat ttc ttt gat acc gcc aac agt tat tct gac ggc age age gaa 3616 

He Asn Phe Phe Asp Thr Ala Asn Ser Tyr Ser Asp Gly Ser Ser Glu 
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80 

gag ate gtc ggt cgc gca 

Glu He Val Gly Arg Ala 
95 

gtc gtt gcg acc aaa gtg 
Val Val Ala Thr Lys Val 

no 

tta tec cgt gcg caa att 

Leu Ser Arg Ala Gin lie 
125 

etc ggc atg gat tat gtc 

Leu Gly Met Asp Tyr Val 
140 145 

aac acg ccg ate gaa gag 

Asn Thr Pro I le Glu Glu 
160 

gee ggg aaa gcg cgt tat 

Ala Gly Lys Ala Arg Tyr 
175 

ttt get cag gca ctg gaa 
Phe Ala Gin Ala Leu Glu 

BNSDOCIO: <WO 9953071A1J_> 



85 

ctg egg gat tte gee cgt 

Leu Arg Asp Phe Ala Arg 
100 

ttc cat cgc gtt ggt gat 

Phe His Arg Val Gly Asp 
115 

ttg cgc tet ate gac gac 

Leu Arg Ser I ie Asp Asp 
130 135 

gat ate ctg caa att cat 

Asp I le Leu Gin lie His 
150 

acg ctg gaa gcc etc aac 

Thr Leu Glu Ala Leu Asn 
165 

ate ggc gcg tea tea atg 

I le Gly Ala Ser Ser Met 
180 

etc caa aaa cag cae ggc 

Leu Gin Lys Gin His Gly 
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90 

cgt gaa gac gtg 3664 

Arg Glu Asp Val 
105 

tta ccg gaa gga 3712 

Leu Pro Glu Gly 
120 

age ctg ega cgt 3760 
Ser Leu Arg Arg 

cgc tgg gat tac 3808 

Arg Trp Asp Tyr 
155 

gac gtg gta aaa 3856 

Asp Val Val Lys 
170 

cae get teg cag 3904 

His Ala Ser Gin 
185 

tgg gcg cag ttt 3952 
Trp Ala Gin Phe 
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190 195 200 

gtc agi atg cag gal cac tac aat ctg att tat cgt gaa gaa gag cgc 4000 

Val Ser Met Gin Asp His Tyr Asn Leu lie Tyr Arg Glu Glu Glu Arg 
205 210 215 

gag atg eta cca ctg tgt tat cag gag ggc gtg gcg gta att cca tgg 4048 

Glu Met Leu Pro Leu Cys Tyr Gin Glu Gly Val Ala Val He Pro Trp 
220 225 230 235 

age ccg ctg gca agg ggc cgt ctg acg cgt ccg tgg gga gaa act acc 4096 

Ser Pro Leu Ala Arg Gly Arg Leu Thr Arg Pro Trp Gly Glu Thr Thr 
240 245 250 

gca ega ctg gtg tot gat gag gtg ggg aaa aat etc tat aaa gaa age 4144 

Ala Arg Leu Val Ser Asp Glu Val Gly Lys Asn Leu Tyr Lys Glu Ser 
255 260 265 

gat gaa aat gac gcg cag ate gca gag egg tta aca ggc gtc agt gaa 4192 

Asp Glu Asn Asp Ala Gin lie Ala Glu Arg Leu Thr Gly Val Ser Glu 
270 275 280 

gaa ctg ggg gcg aca cga gca caa gtt gcg ctg gee tgg ttg ttg agt 4240 

Glu Leu Gly Ala Thr Arg Ala Gin Val Ala Leu Ala Trp Leu Leu Ser 
285 290 295 

aaa ccg ggc att gcc gca ccg att ate gga act teg cgc gaa gaa cag 4288 
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Lys Pro Gly lie Ala Ala Pro lie He Gly Thr Ser Arg Glu Glu Gin 
300 305 310 315 

ctt gat gag eta ttg aac gcg gtg gat ate act ttg aag ccg gaa cag 4336 

Leu Asp Glu Leu Leu Asn Ala Val Asp lie Thr Leu Lys Pro Glu Gin 
320 325 330 

att gcc gaa ctg gaa acg ccg tat aaa ccg cat cct gtc gta gga ttt 4384 

lie Ala Glu Leu Glu Thr Pro Tyr Lys Pro His Pro Val Val Gly Phe 
335 340 345 

aaa taa 4390 

Lys 

<210> 12 
<2n> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence '.Synthetic DNA 
<400> 12 

ccggatccat ggcggcaatg gttcgttggc aag 33 



<210> 13 
<21l> 34 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Synthet i c DNA 
<400> 13 

ccgaattctt atttaaatcc tacgacagga tgcg 34 

<210> 14 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Synthet i c DNA 
<400> 14 

ccggatccat gagttttgat attgccaaat acc 33 

<210> 15 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Synthetic DNA 
<400> 15 

ccgaattctt atgccagcca ggccttgatt ttg 33 
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<210> 16 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Synthet i c DNA 
<400> 16 

ccgaattctt actcattgtc cggtgtaaaa ggg 33 



<210> 17 
<211> 33 
<2I2> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Synthetic DNA 
<400> 17 

ccggatccat ggactttccg cagcaactcg aag 33 



<210> 18 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence : Synthet i c DNA 
<400> 18 

ccgaattctt atttattacg ctggatgatg tag 33 



<210> 19 

<211> 33 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Synthet i c DNA 

<400> 19 

ccggatccta atccctactc cactcctgct atg 33 



<210> 20 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Synthet i c DMA 
<400> 20 

gggggatcca agcaactcac cattctgggc 30 



<2i0> 21 
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<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence iSynthetic DNA 
<400> 21 

gggggatccg cttgcgagac gcatcacctc 30 



<210> 22 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Syntheti c DNA 
<400> 22 

gggggatcca gttttgatat tgccaaatac cc 32 



<210> 23 

<211> 32 

<2I2> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Synthet i c DNA 
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<400> 23 

gggggatcct gccagccagg ccttgatitt gg 32 



<210> 24 

<2li> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Syntheti c DNA 

<400> 24 

gggggatccg agcaactcac cattctgggc 30 



<210> 25 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Synthet ic DNA 
<400> 25 

gggggatccg cttgcgagac gcatcacctc 30 



<210> 26 
<211> 637 
<212> PRT 
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<213> Rhodobacter sphaeroides 
<400> 26 

Met Thr Asp Arg Pro Cys Thr Pro Thr Leu Asp Arg Val Thr Leu Pro 
15 10 15 

Val Asp Met Lys Gly Leu Thr Asp Arg Glu Leu Arg Ser Leu Ala Asp 
20 25 30 

Glu Leu Arg Ala Glu Thr lie Ser Ala Val Ser Val Thr Gly Gly His 
35 40 45 

Leu Gly Ala Gly Leu Gly Val Val Glu Leu Thr Val Ala Leu His Ala 
50 55 60 

Val Phe Asp Ala Pro Arg Asp Lys lie He Trp Asp Val Gly His Gin 
65 70 75 80 

Cys Tyr Pro His Lys lie Leu Thr Gly Arg Arg Asp Arg lie Arg Thr 
85 90 95 

Leu Arg Gin Gly Gly Gly Leu Ser Gly Phe Thr Lys Arg Ser Glu Ser 
100 105 110 

Pro Tyr Asp Cys Phe Gly Ala Gly His Ser Ser Thr Ser lie Ser Ala 
115 120 125 

Ala Val Gly Phe Ala Ala Ala Arg Glu Met Gly Gly Asp Thr Gly Asp 
130 135 140 

Ala Val Ala Val He Gly Asp Gly Ser Met Ser Ala Gly Met Ala Phe 
145 150 155 160 
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Glu Ala Leu Asn His Gly Gly His Leu Lys Asn Arg Val lie Val lie 
165 170 175 

Leu Asn Asp Asn Glu Met Ser lie Ala Pro Pro Val Gly Ala Leu Ser 
180 185 190 

Ser Tyr Leu Ser Arg Leu Tyr Ala Gly Ala Pro Phe Gin Asp Phe Lys 
195 200 205 

Ala Ala Ala Lys Gly Ala Leu Gly Leu Leu Pro Glu Pro Phe Gin Glu 
210 215 220 

Gly Ala Arg Arg Ala Lys Glu Met Leu Lys Ser Val Thr Val Gly Gly 
225 230 235 240 

Thr Leu Phe Glu Glu Leu Gly Phe Ser Tyr Val Gly Pro He Asp Gly 
245 250 255 

His Asp Leu Asp Gin Leu Leu Pro Val Leu Arg Thr Val Lys Gin Arg 
260 265 270 

Ala His Ala Pro Val Leu lie His Val He Thr Lys Lys Gly Arg Gly 
275 280 285 

Tyr Ala Pro Ala Glu Ala Ala Arg Asp Arg Gly His Ala Thr Asn Lys 
290 295 300 

Phe Asn Val Leu Thr Gly Ala Gin Val Lys Pro Val Ser Asn Ala Pro 
305 310 315 320 

Ser Tyr Thr Lys Val Phe Ala Gin Ser Leu He Lys Glu Ala Glu Val 
325 330 335 
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Asp Glu Arg He Cys Ala Val Thr Ala Ala Met Pro Asp Gly Thr Gly 
340 345 350 

Leu Asn Leu Phe Gly Glu Arg Phe Pro Lys Arg Thr Phe Asp Val Gly 
355 360 365 

lie Ala Glu Gin His Ala Val Thr Phe Ser Ala Ala Leu Ala Ala Gly 
370 375 380 

Gly Met Arg Pro Phe Cys Ala lie Tyr Ser Thr Phe Leu Gin Arg Gly 
385 390 395 400 

Tyr Asp Gin lie Val His Asp Val Ala lie Gin Arg Leu Pro Val Arg 
405 410 415 

Phe Ala He Asp Arg Ala Gly Leu Val Gly Ala Asp Gly Ala Thr His 
420 425 430 

Ala Gly Ser Phe Asp Val Ala Phe Leu Ser Asn Leu Pro Gly He Val 
435 440 445 

Val Met Ala Ala Ala Asp Glu Ala Glu Leu Val His Met Val Ala Thr 
450 455 460 

Ala Ala Ala His Asp Glu Gly Pro He Ala Phe Arg Tyr Pro Arg Gly 
465 470 475 480 

Asp Gly Val Gly Val Glu Met Pro Val Lys Gly Val Pro Leu Gin He 
485 490 495 

Gly Arg Gly Arg Val Val Arg Glu Gly Thr Arg He Ala Leu Leu Ser 
500 505 510 
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Phe Giy Thr Arg Leu Ala Glu Val Gin Val Ala Ala Glu Ala Leu Arg 
515 520 525 

Ala Arg Gly lie Ser Pro Thr Val Ala Asp Ala Arg Phe Ala Lys Pro 
530 535 540 

Leu Asp Arg Asp Leu lie Leu Gin Leu Ala Ala His His Glu Ala Leu 
545 550 555 560 

lie Thr lie Glu Glu Gly Ala lie Gly Gly Phe Gly Ser His Val Ala 
565 570 575 

Gin Leu Leu Ala Giu Ala Gly Val Phe Asp Arg Gly Phe Arg Tyr Arg 
580 585 590 

Ser Met Val Leu Pro Asp Thr Phe lie Asp His Asn Ser Ala Glu Val 
595 600 605 

Met Tyr Ala Thr Ala Giy Leu Asn Ala Ala Asp lie Glu Arg Lys Ala 
610 615 620 

Leu Glu Thr Leu Gly Val Glu Val Leu Ala Arg Arg Ala 
625 630 635 



<210> 27 

<211> 1911 

<212> DNA 

<213> Rhodobacter sphaeroides 

<220> 

<221> CDS 

<222> (1)., (1911) 
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<400> 27 

atg acc gac aga ccc tgc 
Met Thr Asp Arg Pro Cys 
1 5 

gtg gac atg aag ggc etc 
Val Asp Met Lys Gly Leu 
20 

gag ctg egg gcc gaa acg 
Giu Leu Arg Ala Glu Thr 
35 

ctg ggc gca ggc etc ggc 
Leu Gly Ala Gly Leu Gly 
50 

gtc ttc gat gcg ccg cgc 
Val Phe Asp Ala Pro Arg 
65 70 

tgc tac ccc cac aag ate 
Cys Tyr Pro His Lys I le 
85 

ctg egg cag ggc ggg ggt 
Leu Arg Gin Gly Gly Gly 
100 

ccc tac gac tgt ttc ggc 
Pro Tyr Asp Cys Phe Gly 



acg ccg acg etc gac egg 
Thr Pro Thr Leu Asp Arg 
10 

acg gac cgt gag ctg cgc 
Thr Asp Arg Glu Leu Arg 
25 

ate teg gcc gtg teg gtg 
I le Ser Ala Val Ser Val 
40 

gtg gtg gag ttg acg gtt 
Val Val Glu Leu Thr Val 
55 60 

gac aag ate ate tgg gac 
Asp Lys He lie Trp Asp 
75 

ctg acc ggg egg cgc gac 
Leu Thr Gly Arg Arg Asp 
90 

etc teg ggc ttc acc aag 
Leu Ser Gly Phe Thr Lys 
105 

gcg ggc cat tec teg acc 
Ala Gly His Ser Ser Thr 
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gtg acg etc ccg 48 
Val Thr Leu Pro 
15 

teg ctg gcc gac 96 
Ser Leu Ala Asp 
30 

acg ggc ggg cat 144 
Thr Gly Gly His 
45 

gcg ctg cat gcg 192 
Ala Leu His Ala 

gtg ggc cac cag 240 
Val Gly His Gin 
80 

cgc ate cgc aca 288 
Arg I le Arg Thr 
95 

cgc tec gag age 336 
Arg Ser Glu Ser 
110 

teg ate teg gcc 384 
Ser 1 le Ser Ala 
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115 120 125 

gcg gig ggc ttt gcc gcg gcg cgc gag atg ggc ggc gac acg ggc gac 432 
Ala Val Gly Phe Aia Ala Ala Arg GIu Met Giy Gly Asp Thr Giy Asp 
130 135 140 

gcg gtg gcg gig ate ggc gat ggc teg atg teg gcc ggc atg gcc tic 480 
Ala Val Ala Val He Gly Asp Gly Ser Met Ser Ala Gly Met Ala Phe 
145 150 155 160 

gag gcg ctg aac cac ggc ggg cac ctg aag aac egg gtg ate gtg ate 528 
Glu Ala Leu Asn His Gly Giy His Leu Lys Asn Arg Val lie Val lie 
165 170 175 

ctg aac gac aat gag atg age ate gcg ccg ccg gtg ggg gcg ctg teg 576 
Leu Asn Asp Asn Glu Met Ser lie Aia Pro Pro Val Gly Ala Leu Ser 
180 185 190 

tec tat etc teg egg etc tat gcg ggc gcg ccg ttc cag gac. ttc aag 624 
Ser Tyr Leu Ser Arg Leu Tyr Ala Gly Ala Pro Phe Gin Asp Phe Lys 
195 200 205 

gcg gee gee aag gga gcg etc ggg ctt ctg cee gaa ceg tte cag gag 672 
Ala Ala Ala Lys Gly Ala Leu Gly Leu Leu Pro Glu Pro Phe Gin Glu 
210 215 220 

ggc gcg cgc cgc gcc aag gag atg ctg aag age gtc acc gtc ggc ggc 720 
Gly Ala Arg Arg Ala Lys Glu Met Leu Lys Ser Val Thr Val Gly Gly 
225 230 235 240 

acg etc tte gag gag ctg ggt ttc tec tat gtc ggc ccg ate gac ggg 768 
Thr Leu Phe Glu Glu Leu Gly Phe Ser Tyr Val Gly Pro He Asp Gly 
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245 250 255 

cac gat etc gac cag ctt ctg ccg gtg ctg egg acc gte aag cag egg 816 
His Asp Leu Asp Gin Leu Leu Pro Val Leu Arg Thr Val Lys Gin Arg 
260 265 270 

gcg cat gcg ccg gtg ctg ate cat gtc ate acc aag aag ggc agg ggc 864 
Ala His Ala Pro Val Leu lie His Val He Thr Lys Lys Gly Arg Gly 
275 280 285 

tat get ccg gcc gag gee gcg cgc gac cgc ggc cat gcc acg aac aag 912 
Tyr Ala Pro Ala Glu Ala Ala Arg Asp Arg Gly His Ala Thr Asn Lys 
290 295 300 

ttc aac gte ctg acc ggc gcg cag gtg aag ccg gtc teg aac gcc cec 960 
Phe Asn Val Leu Thr Gly Ala Gin Val Lys Pro Val Ser Asn Ala Pro 
305 310 315 320 

tec tae acc aag gtc ttc gcc cag age etc ate aag gag gcc gag gtc 1008 
Ser Tyr Thr Lys Val Phe Ala Gin Ser Leu lie Lys Glu Ala Glu Val 
325 330 335 

gac gag egg ate tgc gcg gtg acg gcc gcc atg ccg gac ggg acg ggg 1056 
Asp Glu Arg lie Cys Ala Val Thr Ala Ala Met Pro Asp Gly Thr Gly 
340 345 350 

etc aac etc ttc ggc gag egg ttt ccg aag cgc acc ttc gac gtg ggc 1104 
Leu Asn Leu Phe Gly Glu Arg Phe Pro Lys Arg Thr Phe Asp Val Gly 
355 360 365 

ate gcg gaa cag cat gcg gtg acc ttc teg gcg gcg ctt gcg gca ggc 1152 
lie Ala Glu Gin His Aia Val Thr Phe Ser Ala Ala Leu Ala Ala Gly 
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370 

ggc atg egg ccc tic tgc 
Gly Met Arg Pro Phe Cys 
385 390 

tac gac cag ate gtg cat 
Tyr Asp Gin lie Val His 
405 

ttc gee ate gat cgc gcg 
Phe Ala lie Asp Arg Ala 
420 

gcg ggc teg ttc gac gtg 
Ala Gly Ser Phe Asp Val 
435 

gtg atg gcc gee gcc gac 
Val Met Ala Ala Ala Asp 
450 

gcc gcc gcc cat gac gaa 
Ala Ala Ala His Asp Glu 
465 470 

gac ggc gtg ggg gtc gag 
Asp Gly Val Gly Val Glu 
485 

ggc cgc ggc cgt gtg gtg 
Gly Arg Gly Arg Val Val 



375 380 

gcg ate tat tee acc ttc 
Ala 1 le Tyr Ser Thr Phe 
395 

gac gtg gcg ate cag cgc 
Asp Val Ala I le Gin Arg 
410 

ggc etc gtg ggg gcg gac 
Gly Leu Val Gly Ala Asp 
425 

gcc ttc ctg teg aac ctg 
Ala Phe Leu Ser Asn Leu 
440 

gag gee gag etc gtc eat 
Glu Ala Glu Leu Val His 
455 460 

ggg ccc ate gcc ttc cgc 
Gly Pro He Ala Phe Arg 
475 

atg ccg gtg aag ggc gtg 
Met Pro Val Lys Gly Val 
490 

cgc gag ggc acg cga ate 
Arg Glu Gly Thr Arg 1 1 e 
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etc cag cgc ggc 1200 
Leu Gin Arg Gly 
400 

ctg ccg gtg cgc 1248 
Leu Pro Val Arg 
415 

ggc gcc acc cat 1296 
Gly Ala Thr His 
430 

ccc ggc ate gtg 1344 

Pro Gly 1 le Val 

445 

atg gtg gcc acc 1392 
Met Val Ala Thr 

tac ccg cgc ggc 1440 
Tyr Pro Arg Gly 
480 

ccg etc cag ate 1488 
Pro Leu Gin I le 
495 

gcg ett ttg tec 1536 
Ala Leu Leu Ser 
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500 505 510 

tie ggc acc cgt ctg gcc gag gig cag gtg gcc gcc gag gcg ctg cgt 1584 
Phe Gly Thr Arg Leu Ala Glu Val Gin Val Ala Ala Glu Ala Leu Arg 
515 520 525 

gcg cgc ggg ate tct ccc acg gtt gcg gat gcg cgc ttt gca aag ccg 1632 
Ala Arg Gly He Ser Pro Thr Val Ala Asp Ala Arg Phe Ala Lys Pro 
530 535 540 

etc gac egg gat ctg ate ctg cag cte gcg gcc cat cac gag gcg ctt 1680 
Leu Asp Arg Asp Leu lie Leu Gin Leu Ala Ala His His Glu Ala Leu 
545 550 555 560 

ate acc ate gag gag ggc gee ate ggc ggt ttc gge age cat gtg gcg 1728 
He Thr lie Glu Glu Gly Ala lie Gly Gly Phe Gly Ser His Val Ala 
565 570 575 

cag ctt ctg gcc gag gcc ggg gtc ttc gac cgc ggc ttc egg tat cgc 1776 
Gin Leu Leu Ala Glu Ala Gly Val Phe Asp Arg Gly Phe Arg Tyr Arg 
580 585 590 

teg atg gtg ctg ccc gac acg ttc ate gac cac aac age gcg gag gtg 1824 
Ser Met Val Leu Pro Asp Thr Phe lie Asp His Asn Ser Ala Glu Val 
595 600 605 

atg tat gcc ace gcc ggg ctg aat gcg gcc gac ata gag egg aag gcg 1872 
Met Tyr Ala Thr Ala Gly Leu Asn Ala Ala Asp lie Glu Arg Lys Ala 
610 615 620 

ctg gag acg ctg ggg gtg gag gtc etc gee cgc cgc gee 1911 
Leu Glu Thr Leu Gly Val Glu Val Leu Ala Arg Arg Ala 
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625 630 635 



<210> 28 
<21l> 648 
<212> PRT 

<213> Rhodobacter sphaeroides 
<400> 28 

Met Thr Asn Pro Thr Pro Arg Pro Glu Thr Pro Leu Leu Asp Arg Val 
15 10 15 

Cys Cys Pro Ala Asp Met Lys Ala Leu Ser Asp Ala Glu Leu Glu Arg 
20 25 30 

Leu Ala Asp Glu Val Arg Ser Glu Val lie Ser Val Val Ala G.lu Thr 
35 40 45 

Gly Gly His Leu Gly Ser Ser Leu Gly Val Val Glu Leu Thr Val Ala 
50 55 60 

Leu His Ala Val Phe Asn Thr Pro Thr Asp Lys Leu Val Trp Asp Val 
65 70 75 80 

Gly His Gin Cys Tyr Pro His Lys He Leu Thr Gly Arg Arg Glu Gin 
85 90 95 

Met Arg Thr Leu Arg Gin Lys Gly Gly Leu Ser Gly Phe Thr Lys Arg 
100 105 110 

Ser Glu Ser Ala Tyr Asp Pro Phe Gly Ala Ala His Ser Ser Thr Ser 
115 120 125 
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He Ser Ala Ala Leu Gly Phe Ala Met Gly Arg Glu Leu Giy Gin Pro 
130 135 140 

Val Gly Asp Thr lie Ala Val He Gly Asp Gly Ser lie Thr Ala Gly 
145 150 155 160 

Met Ala Tyr Glu Ala Leu Asn His Ala Gly His Leu Asn Lys Arg Leu 
165 170 175 

Phe Val ile Leu Asn Asp Asn Asp Met Ser lie Ala Pro Pro Val Gly 
180 185 190 

Ala Leu Ala Arg Tyr Leu Val Asn Leu Ser Ser Lys Ala Pro Phe Ala 
195 200 205 

Thr Leu Arg Ala Ala Ala Asp Gly Leu Glu Ala Ser Leu Pro Gly Pro 
210 215 220 

Leu Arg Asp Gly Ala Arg Arg Ala Arg Gin Leu Val Thr Gly Met Pro 
225 230 235 240 

Gly Gly Gly Thr Leu Phe Glu Glu Leu Gly Phe Thr Tyr Val Gly Pro 
245 250 255 

Ile Asp Gly His Asp Met Glu Ala Leu Leu Gin Thr Leu Arg Ala Ala 
260 265 270 

Arg Ala Arg Thr Thr Gly Pro Val Leu lie His Val Val Thr Lys Lys 
275 280 285 

Gly Lys Gly Tyr Ala Pro Ala Glu Asn Ala Pro Asp Lys Tyr His Gly 
290 295 300 
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Val Asn Lys Phe Asp Pro Val Thr Gly Glu Gin Lys Lys Ser Val Ala 
305 310 315 320 

Asn Ala Pro Asn Tyr Thr Lys Val Phe Gly Ser Thr Leu Thr Glu Glu 
325 330 335 

Ala Ala Arg Asp Pro Arg lie Val Ala lie Thr Ala Ala Met Pro Ser 
' 340 345 350 

Gly Thr Gly Val Asp He Met Gin Lys Arg Phe Pro Asn Arg Val Phe 
355 360 365 

Asp Val Gly lie Ala Glu Gin His Ala Val Thr Phe Ala Ala Gly Leu 
370 375 380 

Ala Gly Ala Gly Met Lys Pro Phe Cys Ala He Tyr Ser Ser Phe Leu 
385 390 395 400 

Gin Arg Gly Tyr Asp Gin He Ala His Asp Val Ala Leu Gin Asn Leu 
405 410 415 

Pro Val Arg Phe Val He Asp Arg Ala Gly Leu Val Gly Ala Asp Gly 
420 425 430 

Ala Thr His Ala Gly Ala Phe Asp Val Gly Phe Leu Thr Ser Leu Pro 
435 440 445 

Asn Met Thr Val Met Ala Ala Ala Asp Glu Ala Glu Leu He His Met 
450 455 460 

He Ala Thr Ala Val Ala Phe Asp Glu Gly Pro He Ala Phe Arg Phe 
465 470 475 480 
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Pro Arg Gly Giu Gly Val Gly Val Glu Met Pro Glu Arg Gly Thr Val 
485 490 495 

Leu Glu Pro Gly Arg Gly Arg Val Val Arg Glu Gly Thr Asp Val Ala 
500 505 510 

lie Leu Ser Phe Gly Ala His Leu His Glu Ala Leu Gin Ala Ala Lys 
515 520 525 

Leu Leu Glu Ala Glu Gly Val Ser Val Thr Val Ala Asp Aia Arg Phe 
530 535 540 

Ser Arg Pro Leu Asp Thr Gly Leu lie Asp Gin Leu Val Arg His His 
545 550 555 560 

Ala Ala Leu Val Thr Val Glu Gin Gly Ala Met Gly Gly Phe Gly Ala 
565 570 575 

His Val Met His Tyr Leu Ala Asn Ser Gly Gly Phe Asp Gly Gly Leu 
580 585 590 

Ala Leu Arg Val Met Thr Leu Pro Asp Arg Phe lie Glu Gin Ala Ser 
595 600 605 

Pro Glu Asp Met Tyr Ala Asp Ala Gly Leu Arg Ala Glu Asp lie Ala 
610 615 620 

Ala Thr Ala Arg Gly Ala Leu Ala Arg Gly Arg Val Met Pro Leu Arg 
625 630 635 640 

Gin Thr Ala Lys Pro Arg Ala Val 
645 
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<210> 29 
<211> 1944 
<212> DNA 

<213> Rhodobacter sphaeroides 

<220> 

<221> CDS 

<222> (1).. (1944) 

<400> 29 

atg acc aat ccc acc ccg cga ccc gaa acc ccg ctt ttg gat cgc gtc 48 

Met Thr Asn Pro Thr Pro Arg Pro Glu Thr Pro Leu Leu Asp Arg Val 

15 10 15 

tgc tgc ccg gcc gac atg aag gcg ctg agt gac gcc gaa ctg gag egg 96 
Cys Cys Pro Ala Asp Met Lys Ala Leu Ser Asp Ala Glu Leu Glu Arg 
20 25 30 

ctg gcc gac gaa gtg cgt tec gag gtg att teg gtc gtt gcc gag acg 144 
Leu Ala Asp Glu Val Arg Ser Glu Val lie Ser Val Val Ala Glu Thr 
35 40 45 

gga gga cat ctg ggg tec teg ctg ggg gtg gtc gag ctg acc gtc gcg 192 
Gly Gly His Leu Gly Ser Ser Leu Gly Val Val Glu Leu Thr Val Ala 
50 55 60 

ctg cat gca gtc ttc aac acg ccc acc gac aag etc gtc tgg gac gtg 240 
Leu His Ala Val Phe Asn Thr Pro Thr Asp Lys Leu Val Trp Asp Val 
65 70 75 80 

ggc cac cag tgc tac ccc cac aag ate etc acc ggc egg cgc gag eag 288 
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Gly His Gin Cys Tyr Pro His Lys He Leu Thr Gly Arg Arg Glu Gin 
85 90 95 

atg cgc acc ctg cgc cag aag ggc ggc etc teg gge ttc acc aag cgc 336 
Met Arg Thr Leu Arg Gin Lys Gly Gly Leu Ser Gly Phe Thr Lys Arg 
100 105 110 

teg gaa tec gcc tac gac ccg ttc ggc gcg gee cat tec teg acc teg 384 
Ser Glu Ser Ala Tyr Asp Pro Phe Gly Ala Ala His Ser Ser Thr Ser 
115 120 125 

ate teg gcc gcg etc ggc ttt gcc atg ggc cgc gag ctg ggc caa ecc 432 
He Ser Ala Ala Leu Gly Phe Ala Met Gly Arg Glu Leu Gly Gin Pro 
130 135 140 

gtg ggc gac acg ate gcc gtg ate ggc gac ggc teg ate acc gcg ggc 480 
Val Gly Asp Thr He Ala Val He Gly Asp Gly Ser He Thr Ala Gly 
145 150 155 160 

atg gcc tac gag gcg ctg aac cac gcg ggc cat ctg aac aag cgc ctg 528 
Met Ala Tyr Giu Ala Leu Asn His Ala Gly His Leu Asn Lys Arg Leu 
165 170 175 

ttc gtg ate ctg aac gac aat gac atg age ate gcg ccg cec gtg ggg 576 
Phe Val He Leu Asn Asp Asn Asp Met Ser He Ala Pro Pro Val Gly 
180 185 190 

get ctg gcg cgc tat etc gtg aat etc tec teg aag gcg ecc ttc gcc 624 
Ala Leu Ala Arg Tyr Leu Val Asn Leu Ser Ser Lys Ala Pro Phe Ala 
195 200 205 

acg ctg cgc gcg gcc gcc gac ggg etc gag gcc teg ctg ccg ggg ccg 672 
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Thr Leu Arg Ala Ala Ala Asp Gly Leu Glu Ala Ser Leu Pro Gly Pro 
210 215 220 

etc cgc gac ggg gcg cgc egg gcg cgc cag etc gtg acc ggg atg cog 720 
Leu Arg Asp Gly Ala Arg Arg Ala Arg Gin Leu Val Thr Gly Met Pro 
225 230 235 240 

ggc ggg ggc acg etc ttc gag gag ctg ggc tie acc tat gtg ggt ccc 768 
Gly Gly Gly Thr Leu Phe Glu Glu Leu Gly Phe Thr Tyr Val Gly Pro 
245 250 255 

ate gac ggc cac gae atg gag gcg ctg etc cag acg ctg cgc gcg gcg 816 
lie Asp Gly His Asp Met Glu Ala Leu Leu Gin Thr Leu Arg Ala Ala 
260 265 270 

egg gee egg ace acg ggg ccg gtg etc ate cat gtg gtc acg aag aag 864 
Arg Ala Arg Thr Thr Gly Pro Val Leu lie His Val Val Thr Lys Lys 
275 280 285 

ggc aag ggc tac gee cet gee gag aat gee ccc gac aag tat cac ggg 912 
Gly Lys Gly Tyr Ala Pro Ala Glu Asn Ala Pro Asp Lys Tyr His Gly 
290 295 300 

gtg aac aag ttc gae ccc gtc acg ggc gag cag aag aag teg gtc gee 960 
Val Asn Lys Phe Asp Pro Val Thr Gly Glu Gin Lys Lys Ser Val Ala 
305 310 315 320 

aac gcg ccg aac tac acc aag gtc ttc ggc tec acc ctg acc gag gag 1008 
Asn Ala Pro Asn Tyr Thr Lys Val Phe Gly Ser Thr Leu Thr Glu Glu 
325 330 335 

gee gcg cgc gat ccg cgc ate gtg gee ate acc gcg gee atg eee teg 1056 
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Ala Ala Arg Asp Pro Arg lie Val Ala lie Thr Ala Ala Met Pro Ser 
340 345 350 

ggc acc ggc gtc gac ate atg cag aag cgt ttc ccg aac cgc gtc ttc 1104 
Gly Thr Gly Val Asp He Met Gin Lys Arg Phe Pro Asn Arg Val Phe 
355 360 365 

gac gtg ggc ate gee gag cag cat gcc gtg acc ttc gcg gcg ggc ctt 1152 
Asp Val Gly He Ala Glu Gin His Ala Val Thr Phe Aia Ala Gly Leu 
370 375 380 

gcc ggg gcc ggg atg aag ecc ttc tgc gcg ate tat tec teg ttc ctg 1200 
Ala Gly Ala Gly Met Lys Pro Phe Cys Ala He Tyr Ser Ser Phe Leu 
385 390 395 400 

caa egg ggc tac gac cag ate gcc cat gac gtg gcg ctg cag aac ctt 1248 
Gin Arg Gly Tyr Asp Gin He Ala His Asp Val Ala Leu Gin Asn Leu 
405 410 415 

ecc gtc cgc ttc gtg ate gac egg gcg ggg etc gtg ggg gcc gac ggt 1296 
Pro Val Arg Phe Val He Asp Arg Ala Giy Leu Val Gly Ala Asp Gly 
420 425 430 

gcg acc cat gcg ggg gcc ttc gat gtg ggc ttc etc acg teg ctg ecc 1344 
Ala Thr His Ala Gly Ala Phe Asp Val Gly Phe Leu Thr Ser Leu Pro 
435 440 445 

aat atg acc gtg atg gcc gcg gcc gac gag gcc gag etc ate cac atg 1392 
Asn Met Thr Val Met Ala Ala Ala Asp Glu Ala Glu Leu He His Met 
450 455 460 

ate gcc acc gcc gtg gcc ttc gac gag ggc ecc att gcc ttc cgc ttc 1440 
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He Aia Thr Ala Val Ala Phe Asp Glu Gly Pro lie Ala Phe Arg Phe 
465 470 475 480 

ccg egg ggc gag ggg gtg ggc gtc gag atg ccc gag cgc ggg acc gtg 1488 
Pro Arg Gly Glu Gly Val Gly Val Glu Met Pro Glu Arg Gly Thr Val 
485 490 495 

ctg gaa ccc ggc egg ggc cgc gtg gtg cgc gag ggg acg gat gtg gcg 1536 
Leu Glu Pro Gly Arg Gly Arg Val Val Arg Glu Gly Thr Asp Val Ala 
500 505 510 

ate ctt tec ttc ggc gcg cat ctg cac gag gee ttg cag gcg gcg aaa 1584 
He Leu Ser Phe Gly Ala His Leu His Glu Ala Leu Gin Ala Ala Lys 
515 520 525 

etc etc gag gee gag ggg gtg age gtg acc gtg gee gac gee cgc ttc 1632 
Leu Leu Glu Ala Glu Gly Val Ser Val Thr Val Ala Asp Ala Arg Phe 
530 535 540 

teg cgc ccg etc gac acg ggg etc att gac cag etc gtg cgc cat cac 1680 
Ser Arg Pro Leu Asp Thr Gly Leu lie Asp Gin Leu Val Arg His His 
545 550 555 560 

gee gcg ctg gtg acg gtg gag cag ggg gee atg ggc ggc ttc ggc get 1728 
Ala Ala Leu Val Thr Val Glu Gin Gly Ala Met Gly Gly Phe Gly Aia 
565 570 575 

cat gtc atg cac tat etc gee aat tec ggc ggc ttc gac ggg ggc etc 1776 
His Val Met His Tyr Leu Ala Asn Ser Gly Gly Phe Asp Gly Gly Leu 
580 585 590 

gcg etc egg gtc atg acg ctg ccc gac cgc ttc ate gag cag gcg age 1824 
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Ala Leu Arg Val Met Thr Leu Pro Asp 
595 600 

ccc gag gac atg tat gcc gat gcg ggg 
Pro Glu Asp Met Tyr Ala Asp Ala Gly 
610 615 

gcc acc gcg egg ggc gcg etc gcc egg 
Ala Thr Ala Arg Gly Ala Leu Ala Arg 
625 630 

cag acg gca aag ccg egg gcg gtc 
Gin Thr Ala Lys Pro Arg Ala Val 
645 



Arg Phe 1 le Glu Gin Ala Ser 
605 

ctg egg gee gag gat ate gcg 1872 
Leu Arg Ala Glu Asp He Ala 
620 

ggg cgc gtg atg ccg etc egg 1920 
Gly Arg Val Met Pro Leu Arg 
635 640 

1944 



<210> 30 
<211> 394 
<212> PRT 

<213> Rhodobacter sphaeroides 
<400> 30 

Met Arg Ser Leu Ser lie Phe Gly Ala Thr Gly Ser lie Gly Glu Ser 
15 10 15 

Thr Phe Asp Leu Val Met Arg Lys Gly Gly Pro Glu Ala Phe Arg Thr 
20 25 30 

Val Ala Leu Thr Gly Gly Arg Asn He Arg Arg Leu Ala Glu Met Ala 
35 40 45 

Arg Ala Leu Lys Ala Glu Leu Ala Val Thr Ala His Glu Asp Cys Leu 
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50 55 60 

Pro Ala Leu Arg Glu Ala Leu Ala Gly Thr Gly Thr Glu Val Ala Gly 
65 70 75 80 

Gly Ala Gin Ala lie Ala Glu Ala Ala Asp Arg Pro Ala Asp Trp Thr 
85 90 95 

Met Ser Ala lie Val Gly Ala Ala Gly Leu Val Pro Gly Met Arg Ala 
100 105 110 

Leu Lys His Gly Arg Thr Leu Ala Leu Ala Asn Lys Giu Ser Leu Val 
115 120 125 

Thr Ala Giy Gin Leu Leu Met Arg Thr Ala Gin Giu Asn Giy Ala Thr 
130 135 140 

He Leu Pro Val Asp Ser Glu His Ser Ala Val Phe Gin Ala Leu Ala 
145 150 155 160 

Gly Glu Asp Thr Ala Cys Val Glu Arg Val He He Thr Ala Ser Gly 
165 170 175 

Gly Pro Phe Arg Asp Trp Ser Leu Glu Arg He Arg Ala Cys Thr Val 
180 185 190 

Ala Glu Ala Gin Ala His Pro Asn Trp Ser Met Gly Gin Arg He Ser 
195 200 205 

lie Asp Ser Ala Ser Met Phe Asn Lys Ala Leu Glu Leu He Glu Thr 
210 215 220 

Arg Glu Phe Phe Giy Phe Giu Pro Asp Arg He Glu Aia Val Val His 
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225 230 235 240 

Pro Gin Ser He Val His Ala Met Val Gly Phe Cys Asp Gly Gly Leu 
245 250 255 

Met Ala His Leu Gly Pro Ala Asp Met Arg His Ala lie Gly Phe Ala 
260 265 270 

Leu Asn Trp Pro Gly Arg Gly Glu Val Pro Val Ala Arg lie Asp Leu 
275 280 285 

Ala Gin lie Ala Ser Leu Thr Phe Gin Lys Pro Asp Glu Glu Arg Phe 
290 295 300 

Pro Ala Leu Arg Leu Ala Arg Asp Val Met Ala Ala Arg Gly Leu Ser 
305 310 315 320 

Gly Ala Ala Phe Asn Ala Ala Lys Glu lie Ala Leu Asp His Phe lie 
325 330 335 

Ala Giy Arg He Gly Phe Leu Asp Met Ala Ala Val Val Glu Glu Thr 
340 345 350 

Leu Ala Gly Val Ser Thr Asp Pro Leu Phe Gly Lys Val Pro Asp Ala 
355 360 365 

Leu Glu Glu Val Leu Ala Met Asp His Leu Ala Arg Arg Ala Ala Glu 
370 375 380 

Glu Ala Ala Gly Leu Arg Gin Gin Lys Arg 
385 390 
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<210> 31 
<211> 1182 
<212> DNA 

<213> Rhodobacter sphaeroides 

<220> 

<221> CDS 

<222> (1)..(1182) 

<400> 31 

atg cgc age ctg teg ate ttt ggg gee ace ggc tee ate gge gaa tec 48 

Met Arg Ser Leu Ser lie Phe Gly Ala Thr Gly Ser He Gly Glu Ser 

15 10 15 

acc ttc gac etc gtc atg egg aag ggc ggg ccc gag gcg ttc cgc ace 96 
Thr Phe Asp Leu Val Met Arg Lys Gly Gly Pro Glu Ala Phe Arg Thr 
20 25 30 

gtc get ctg acc ggc ggg cgc aac ate egg ega ctg gee gaa atg gcg 144 
Val Ala Leu Thr Gly Gly Arg Asn He Arg Arg Leu Ala Glu Met Ala 
35 40 45 

cgt gcg ctg aag gcg gag ctt gcc gtc acc gcg cat gag gac tgc ctg 192 
Arg Ala Leu Lys Ala Glu Leu Ala Val Thr Ala His Glu Asp Cys Leu 
50 55 60 

ccc gcg ctg cgc gag gcg ctg gcc ggg acg ggc acc gag gtc gcg ggc 240 
Pro Ala Leu Arg Glu Ala Leu Ala Gly Thr Gly Thr Glu Val Ala Gly 
65 70 75 80 

ggg gcg cag gcc ate gcc gag gcc gcc gac egg ccg gcc gac tgg acc 288 
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Gly Ala Gin Ala lie Ala Gla Ala Ala Asp Arg Pro Ala Asp Trp Thr 
85 90 95 

atg teg gcc ate gtg ggc gcc gcg ggc etc gtg ecc gga atg egg gcg 336 
Met Ser Ala lie Val Gly Ala Ala Gly Leu Val Pro Gly Met Arg Ala 
100 105 110 

ctg aag cae ggc cgc aeg etg gcg etc gcc aac aag gaa age etc gtg 384 
Leu Lys His Gly Arg Thr Leu Ala Leu Ala Asn Lys Glu Ser Leu Val 
115 120 125 

acg gca ggg caa etc ctg atg egg aeg gcc cag gag aac ggc gcc aeg 432 
Thr Ala Gly Gin Leu Leu Met Arg Thr Ala Gin Glu Asn Gly Ala Thr 
130 135 140 

ate ctg ccg gtg gac age gag cae tec gcg gtc ttt eag gcg etg gcg 480 
lie Leu Pro Val Asp Ser Glu His Ser Ala Val Phe Gin Ala Leu Ala 
145 150 155 160 

ggc gag gac acg gcc tgc gtc gag cgc gtc ate ate acg gcg tec ggc 528 
Gly Glu Asp Thr Ala Cys Val Glu Arg Val He lie Thr Ala Ser Giy 
165 170 175 

ggg ccg ttc cgc gac tgg age etc gag cgc ate cgc gee tgc ace gtg 576 
Gly Pro Phe Arg Asp Trp Ser Leu Glu Arg He Arg Ala Cys Thr Val 
180 185 190 

gee gag gcg cag gcc cat ecc aac tgg tec atg ggc eag egg ate tec 624 
Ala Glu Ala Gin Ala His Pro Asn Trp Ser Met Giy Gin Arg He Ser 
195 200 205 

ate gac age gcc teg atg ttc aac aag gcg etc gag ctg ate gag aeg 672 
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lie Asp Ser Aia Ser Met Phe Asn Lys Ala Leu Glu Leu lie Glu Thr 
210 215 220 

cgc gaa ttc ttc ggc ttc gag ccg gac egg ate gag gcg gtc gtc cat 720 
Arg Glu Phe Phe Gly Phe Glu Pro Asp Arg He Glu Ala Val Val His 
225 230 235 240 

ccg caa tec ate gtc cat gcg atg gtg ggc ttc tgc gac ggg ggc ctg 768 
Pro Gin Ser lie Val His Ala Met Val Gly Phe Cys Asp Gly Gly Leu 
245 250 255 

atg gcc cat etc ggc ccc gcc gac atg cgc cac gcc ate gga ttc gcg 816 
Met Ala His Leu Gly Pro Ala Asp Met Arg His Ala He Gly Phe Ala 
260 265 270 

ctg aac tgg ccg ggt cgc ggc gag gtg ccc gtc gcc egg ate gac etc 864 
Leu Asn Trp Pro Gly Arg Gly Glu Val Pro Val Ala Arg lie Asp Leu 
275 280 285 

gca cag att gcg age etc acc ttc cag aag cct gac gag gaa cgc ttt 912 
Ala Gin lie Ala Ser Leu Thr Phe Gin Lys Pro Asp Glu Glu Arg Phe 
290 295 300 

ccg gcc ctg agg ctt gcg cga gac gtc atg gcg gcg cgc ggc ctg teg 960 
Pro Ala Leu Arg Leu Ala Arg Asp Val Met Ala Ala Arg Gly Leu Ser 
305 310 315 320 

ggc gcc gcc ttc aac gcg gcc aag gag ate gcg etc gat cat ttc ate 1008 
Gly Ala Ala Phe Asn Ala Ala Lys Glu lie Ala Leu Asp His Phe lie 
325 330 335 

gcc gga cgc ate ggg ttt ctg gac atg gcg gcg gtg gtc gag gag acg 1056 
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Ala Giy Arg He Gly Phe Leu Asp Met Ala Ala Val Val Glu Giu Thr 
340 345 350 

etc gcg ggc gtt teg acc gac ccc ctg ttc gga aaa gtg ccc gac gcc 1104 
Leu Ala Gly Val Ser Thr Asp Pro Leu Phe Gly Lys Val Pro Asp Ala 
355 360 365 

ctt gag gaa gtg ctg gcc atg gac cat etc get egg aga gcg gca gag 1152 
Leu Glu Glu Val Leu Ala Met Asp His Leu Ala Arg Arg Ala Ala Glu 
370 375 380 

gaa gcc gcc ggt etc cgc eag eag aaa agg 1182 
Glu Ala Ala Gly Leu Arg Gin Gin Lys Arg 
385 390 

<210> 32 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 32 

aagctgatct gggacgtggg gca 23 

<210> 33 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Synthetic DNA 
<400> 33 

tgctatccgc acaagatcct gac 23 

<210> 34 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 34 

gcatgctgtt ccgcgatgcc gac 23 
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With respect to the claims of the present application, inventions as set 
forth in claims 1 to 9 and 12 (in the part wherein the description of claim 
1 is cited) have a technical matter in common of elevating the productivity 
of isoprenoid compounds by a genetic engineering means with the use of a DNA 
encoding an enzyme on the non-mevalonate pathway, etc., while inventions as 
set forth in claims 14 to 22 have a technical matter in common that substances 
inhibiting the enzymatic activity in the non-mevalonate pathway inhibit the 
growth of microorganisms and plants having this pathway. However, it is 
needless to say that the non-mevalonate pathway has been publicly known. 
Similarly, l-deoxy-D-xy lulose- 5~phospha te synthase as an enzyme on the 
non-mevalonate pathway and DNA encoding the same have been publicly known 
(Proc. Natl. Acad. Sci . USA, 94(24), 12857-12862 (1997)). Accordingly, it 
can be concluded that there is no "special technical feature" in common among 
the inventions as set forth in claims 1 to 9 and 12 (in the part wherein the 
description of claim 1 is cited) and the inventions as set forth in claims 
14 to 22. 

In the following descriptions given claims 10, 11, 12 (in the part wherein 
the description of claim 11 is cited) and 13: 

® invention relating to a protein having the amino acid sequence 
represented by SEQ ID NO; 3 or a DNA having a base sequence represented by 
SEQ ID NO: 8; 

(2) invention relating to a protein having the amino acid sequence 
represented by SEQ ID NO: 4 or a DNA having a base sequence represented by 
SEQ ID NO: 9; and 

(5) invention relating to a protein having the amino acid sequence 
represented by SEQ ID NO: 5 or a DNA having a base sequence represented by 
SEQ ID NO: 10; 

have a technical matter in common of being proteins capable of elevating the 
efficiency of synthesizing isoprenoid compounds or being DMAs encoding the 
same. Since it is obvious that the above-mentioned publicly known enzyme 
l-deoxy-D-xylulose 5-phopsphate synthase is one of the proteins capable of 
elevating the efficiency of synthesizing isoprenoid compounds, being proteins 
capable of elevating the efficiency of synthesizing isoprenoid compounds or 
bein gDNAs encoding the same cannot be regarded as any ''special technical 
feature" . Moreover, there is no ''special technical feature" in common between 
these groups of the inventions (J) to(3) and the inventions as set forth in claims 
1 to 9 and 12 (in the part wherein the description of claim 1 is cited) or 
those as set forth in claims 14 to 22. 

Such being the case, the inventions as set forth in the claims involve 
five inventions as specified below: 

(1) the invention as set forth in claims 1 to 9 and 12 (in the part wherein 
the description of claim 1 is cited) ; 

(2) the invention as set forth in claims 10, 11, 12 (in the part wherein 
the description of claim 11 is cited) and 13 relating to a protein having 
the amino acid sequence represented by SEQ ID NO: 3 or a DNA having the base 
sequence represented by SEQ ID NO:8; 

(3) the invention as set forth in claims 10, 11, 12 (in the part wherein 
the description of claim 11 is cited) and 13 relating to a protein having 
the amino acid sequence represented by SEQ ID NO: 4 or a DNA having the base 
sequence represented by SEQ ID NO: 9; 

(4) the invention as set forth in claims 10, 11, 12 (in the part wherein 
the description of claim 11 is cited) and 13 relating to a protein having 
the amino acid sequence represented by SEQ ID NO: 5 or a DNA having the base 
sequence represented by SEQ ID NO: 10; and 

(5) the invention as set forth in claim 14 to 22. 
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